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(Physical Quantities and Measurement) 



Archimedes (287 BC-212 BC) 


'oi fi^in i£)<p<sm 

^Tpi'JrH^' ^ C'SrlfisRii | fsfsr (?J7R CTOTW 

toto nfew to, f^w^r ctoto d toto «ilRfa4» 
^T=r^m?r TOTO totto, (7i to-ct rnfa 

gsito tot 15 tor, topt wi ^ tot flffen ■pa 

I^RT $i-<r- (JfTTRr l stHj fro*R '3 p h f i\sR <r-w 

ft ty Roto 1 ^10^ wiw too# ffft'TOp 
Rt<it>*ir'vrp ^TfaTO toto* ^ c#f totto 
►Tf I TsH ""f^T OTOTH (1TOT3T TOT <r-w CTO '^sTO' fifti 

^TTOJT ftiTO <ij<s 1 tsH c/T-TOf ■JfKs Rf <mRT 

TOlTO ‘ 9 RT'G k£i<psr^ iTO*r|R ^TOT tsk<r- ^\sjt <t-W 
f/K^llVl I 


1.1 ft«3h <3 9 [^rt‘ (Science and Physics) 

$31051 CTO K TO OTC^ f^SaTCTO RRT RSTOfa, ^ftTOFtT, 

^*tj *gu> ^ fa^tcro toto fror?r wf#, ?tctort rt TOTO#f<j tot, 
fwTOR tor iwr ^0 ^ to Rf^TOt 1 *q% rsjto w tot f%TO to 
c 7 rft> vji^^ ^ifti<p cTO 5 1 

■°iH1cto tTORTC*!' stRsfsR CR c^ ft'aaH ^5H ^jjBf c<^1ct*^ _ <p1m 1 «^1c^i 1 

TO W©1 «T*J; TOC* TO CTO TOTO i^s^R? RT TOCR #t ^T? RT^ CRftfR TO 
*j ^Ri*J'9l fRCR ’TO' ^ ‘RTCR CRMT TO (7T^ f^R C^fC^ 5 ^TO ’TO' fR^CR f^TO 

^Hiu t^ttr (7^, c^rcn? toto ’sru 'tor 5 '*71*1 css! ^(,< 1 ’TOprr 

^sTOTO - 'TOT RR r^Pg 1 , ^TO t^? ! J’(^ I 


[>®!.|C<T‘ WTrTPl rn TOX ?fvn# TO? *4 I UTO cw 

TO>: ^<t>&T «ffT T'3)!r|>i '^FKfiTO 2517T4I l%MP tf<IW CSdtf^ fp^i % 3]<MI?<l s, f i 5i?1 

*ITf< j ®l^lbl ii|i£ 5TOJ3 ^5? f/T?J 4?H 'SHi t4¥ i'/WCMI ^'M3[!*l r ? *itej*7'<3 

i/ 1 !? i;<i»i chi €tIIj*i ppt^To £h£. 'oii#j«ii ^viiiYi ^sp fw^i ^«r ^hpt 

C^T TOT '.^KPs TO*1 l *T?JT *m WPSTRT 4T£^ 3)TOT ^r% ^STRT *il<^l *|®i-T«l |vsii«(>i TOSS I 
t±T<iCii m& TOT ^TiT '«5vo ftf^T '©Till l®il*i>|i’‘i Risn<?i feikPl oiP^T £[£?! 

*TO£ i «refl fef^m to TO4T fefi^ftr to W^r r.^os cwr to, ^ 

faf^M r?lCA^ ®lft f^PTPT^ r.XPI iflifi 9 fv^£ *il~ 

?ITOt C^CH *PfT ^PT r.Vft^ TO ^T£PT i fP'WPT 'STPTItT 3RPTO 5# 

fofriTOT "TO wn fefrm to fl*rar ©rc c^r tot 5# to^- 
<r*ic&i$. ^rcrTT ©rtt %cro 

'ST^PslT^ *T\TO 1 C^l *IIW 

^si?n tsi5?t to tot TO tror 

^TOtt ^[^[Tt7f[^ i^pt r, -s »nr^ 

’fifth t%g 'i)*T* enr*^ c@t tp: 

^•STTT 'T^pi "TT1 ^liW^ '>i'5jI^iT^T 
F?in ©*j vfl^ ^Hror- W3?rr 

^ifp tot fn^, ^rfr r.TO to<t*i 

*W14|l HflF »iVS l ; oT5 

to *m?r ^ fro swr 
ftsaiWA ^tot ?tow wwtr 
^psf r.rni c*l®rm 

fa«8f'TO? SrRRT 

^TlTlfb 1 «TSj?jT ^ ^ 1,1: ^ ^ ^ ,>s ^ 

tw? «F4i^ ^r^r^Pn 

iTW^^iTW TOfUIl^l fel MTO^PP 41 ^ «©T^wf ^PT *P*Pii '5TTTOf ® W! 

1 ^nrppt 'iPKi J 4t^ 'ai;>ir>i3 ^pr \oft f^rT il^l ^4%! RmTOI 

Wsi^^l vto 1 fW ^T TOTI TOT1 TO 3PSW>MW ’fW^Ff 4§I \aTOT «PTP4 TO •'.W 
1*nC<P tPt^'1'3 '.^14 ^1T?I i£l4itf •l^ii] lipPcPTf) ^C*'!! V[W «TT. il^fPT ’-il4 '£tl?PIT?T $tJl>\ 
^1^4, ; »fl^ '*W ^TPTC^T m'Pl'W* C4i3 TO1 ^ (' 1.1)1 ^T*R1T 32^ TO! 

9 1TT?F aFIPR^T ^P% W^\ £&. ,if<pal'?TT ^I^T<; ^nfTrli* f^p»r^ 4ff T ap^ 

TOf TO^ f%f ^ '1<K5 TO? ^ft! ^*5^131 4 ^ '^j'l^T f^spl^lfi 

ii|TO TO -TF^o ^flft 1 

r^^NlW 1 'Sil«<lfl 'O 'l ITT s> T^rt%TP -1*1^1‘4H 4^1 >1^1 C50 4W 3)f?t 

toi ^njwnsr 'iiwi *ii<it •r : oT% i ^jj?i<i ^^Ifi •«iic sr ii fews 

-•^?i iro *?rrta c?fcm cto w\ to cv witot pwr ^ 
















































































RtSJ "foR I ®TRRR^ *jR w3l Rc^J RC*R3. RlC<P cRi^l <P^Isi WJ R>R C*R ^H1 

R^pra - vsin«iK^ R^R few fer *fTfer ^sttrh R^ffk ^rn^rr ft®R r*p 

C*P'C®1%®H! (^R 1.2) 

<i)t R 7 # *f<5iR5R ««RT Rj% R*P f^E5H@T ^ ^feff ’ft® I ’toRRR*' 

R^l3] RpT ^5 %P fattelM-d R^H ^iRwM ’to? | feM 

'snfHm '<?"\w rirt «r<iRto® rjrsjr r*p ^tpt^tt ^iwpr #rrpf ^sr Rsp s-prR, ^sreRjR' 
<kr <5®tR i ''^i<iiu r^g^i R^ton v !5^< t ?^ R 5 ^ *[$& <pr <k^ h Rc^wi '®fR 7 r *t?t ^irR 
R*f^ R*P ^pfR' 5T^r 
CRPlT epgRp TOT 'Sto^TT efijfe 
grrr - ^ic^, Rr> < t \ *mm 

^jf^'S v 3||c^, f^jiaa 1 c*H 'fl C^TRT 

R 5 ^ p% r^ r^ic© *ihc<i 
RT“ R'SaH ^.CC^ 'SeH, 'iJR ^Ipf 
CRstoRT «riRN CRR 4R RKRf 
cron gr^! 


1.1.1 (Physics) 

^sfpraT 4 ®^fr Rwft Rpr ^it 

RPtR 4<R C^r-hll RRR 'Sf|*T 
Rmtow wr rpp i 

7^j R^to® ^ Rrr- 
CTTOTTC* 4^®Rr fatalC-M R1%TR CSto* 4PlR Wi^HW W1«>W 'fotelR* «fwRto® WT WT 
rpt ^rpm tort Rw rpt '•fcHc* ^ <k<iR i rgriR-^h rt rtoRwh ^m^ c t i 
^MR^H R^Icr-a ’•ft^lT *3R^ r°i1 crg® *I1p ^.ct^ eafN^i *TpRT, ^®|R 
RissH^crI TRT R1R1R ^rpTR 5 '■illC’R RsapfRT '®PfNR^to 7 ra' '^F^l^f vfl^l 1 WT, 

ciTjiRRRjr wr w ^ <j>m%°h i *i*flvfRw ^rRp cwr eafR^r ’•torr fe 
c^tbicr r®ii g<k® ‘®rto9‘ c^lRi<u» (fundamental) l *fp*rr i ^ v S' 5> R' f®% <pw 

^^trh mbct i%% ^ #t<iR^pr ^RRwrw vs^- %% 

<PW W R^¥ ^tiRc^c.r I 

^Twr^iw ^rpRn <r ,s ic'o ®nR R^to 7 ^' *fNT rj \ i ] y f 'tr *iRf v£) tj^rra' c^r 

•^"’'R 5 (interation) x o1c < p crt^H u>^1 (^rR ■^pfNR^pr' i c?jprt Rt?^ 

W ^ , «fTPT R^to® - W1CH« ^rk wf rtt, ^mii^R ’tkr- ^ 

^TOT% ^ RtoR ^^#T, C«tRR, R^T RT CTOT^ f% ’IW CRC® TOT I ^srTRTR 
R^r^ ^srprtoTR rRR® RTRnwt rt R^ pWR ^n?t'« rr^t R^rt tjrR R^Rot 

’•fl^'S : 5/7®' ‘RIP'! 



^R 1.2: %W r;^s?i RpRRR R*JU ^k«iH RHtR^CR T 3TR "5P 

RT'95H RSBw^i Ri^r ^R 




W#vS 3 FT ^ Wfi/rT ^ $W$ I Wiif 

T5^ltP*t^ <mw>I 'Sf’lFCF* 0 TCF C<PlC^I '34b l l ^JI?I \hm CFFT FTWT -Pfll-l CF^t <PW«*I l 

•=tft^T-fFtr^T <KVI CF? F<£IC<5> F 5 '*! C*'i| itsF <P^| 3£TT£$, <P*TWt ''ItFFFSF <p<q| ^(,<1Cg '^HIsJ <?Fc*(| 

’frawf w i ^rmt mtr-fa F*tt cw s?f w F$.rf<tw ^rfw 
ms ?nNlrt ffjw f*fc*rfe i ^ c*Nf&t wst ^mrt *fftF m- feFfat ^ c fk » 
CF^r f*w <ii(,c®‘', c«h (,<pt(.*'<t '•Ji'sv^i , '5i?i Ppg ■5jsr Iwcf f**'| F*jj &««.* FF 

-Jim ffjT ti^t ^(.*1 tot i 


2.1 C^© ^tf*t '® 1 ^‘ *ffwt*r (Physical Quantities and their Measurement) 


■®trf^T in 13 ^ ^t cf^t f<t«f <n-r. <?<i^i cft^t Fi' JV f $£?t ftf - ^n*r^r mr? wlf*r i 

*llyi , 'i|r.*i<P Sflft 5 ? <Ff«T ^ITTI 5 ^ ‘3T>1 CntF '^JFTC^ I ^ 'Sst-H's-p f^F¥ ‘ ! 3p?tt^ff?r M'SsM SHT? FTFf.F 
Ft 5|'0*iJ‘* c r 'W Ff ^TlFFt Fp FTFF C<M«1 ^PT?TF fi-P ^FFHtTr *tlf*T «t(,F <3*r- FiF f^Ft 
C > lbl Ft%£TI C^FlF vai<i -sjj *4 <F® ^mtSfTTT C^ftFt CF^t -f-bCa Ft£<F. FtC 3 ’*! ,? 5?^ 

<PW | s|<J ’spf 21-p's haw <PF</s 3t c 1 FF fog*! Ftfl-IIF <P*1r/a 3f?T I f<t'&3|f/i<l F-TITFtF l §*r , 3j>*J c l 
]<*l<l SiCtfc: FfsT-IlF -PCF -TF f-PgC-P T*T^a ©1 (.<1 FTp*lTf <r-^| | 

c?ft»r l.i: si FTsit fs$ fsjf Frf*r 


tFFT 

meter 


m 


kilogram 

IW'iNi^ 

kg 

FFiT 

second 

CTC«« 

s 

C'1‘2.irs t T‘ '2]<1|5 

ampere 

iiif^ l,J .?i|<l 

A 

UfflMI 

kelvin 

c-p^iFs'i 

K 

' r nF7#FTFsn c f 

mole 

■(FtF 

mol 

trHF »i.a‘sl 

candela 

‘PJlC^FI 

cd 


i£)^ W’RT®' Ft on-j^li FfwTF -P-fU,© Fl% alC<P sftf*t FFf I 'S3' (,©1© ^’PTs 

tFFTf FI3-IC5. Ft F%FTF Wt FFF I vSwiS.m CFFtF 'SFF FFt (TTUa FtlF CFFtTft i<t»^*l 
CFFT. 2f5. 'Sw> , \o|. oi|«j's»'i > ?i?f«T. sTF s iMI. F\, FFT^FT. 'ST<5 oi<^t rl . <7F^L s|-J (.c-sfi-P!^ 
^FtFtF. FfFFtf^st, ^If^lf^t. Ff^FtRss! ^I^Ftfft'5'T. 

aTF. FT-T mFT^F. ’fFFt^ ?#i ^ffe, FTFl Fi^F C*tFT ^F(7s « Ff | 

<£& WRT C^ts ^t^RTs FtP'tmTfF C^RFT C 4 PF I CslFRFF 5RF $Fs FKF ’^PFvFT 

FTf‘l‘IIFl FTFFT'F <P^1?J '•S7 r l? -SlIFICW^ ^f<)J ’STFs^IT FTP'tF Fs^f 'STl-J Sl^lvFT ^<p<£ Csf?t 4>f,<l 
FTFra ^,(.<1! 'PltFtF (pifD FT®T F<1~ CaTFftt SC'I ^<1$ o)<it<F ^C< (^f*l ?.c<) CF 
Flaju <il[*tF Flalb v£)<P<p !^<P <pC-i f«ir.‘1 CFP Ft'sfb (iJF 5 ^ <pw ^TR?iT FF HPg CFF <J»C?) 

C^lt® F(<R I ^ Fl'sf5 FTT*n?F mT CsTlTW Ftf*t, CT^Ftt ^fFT. ’®F. FFTt, 





«rmn*r 


'^r%r ^rrm>f 


TvR^iTf WTW 


^SJIuC'i^ ^T'FTPf 


'©*1 O* ^?ft tf?J%?lT*r fWTTT l©1i 3.9 cm ©W?©! <Hl(.>lfl f’lfwS ©?f | 

(fasaT%n ^ ©<jfw fo&faoi-st TOit ^nr f?w§ it^i im®rr 

©^ )Q*rer^rfa^tcat ^rr i) fofeTsr 133 (Cs 133 ) ^lOTSsT 9,192,631,770 

^‘^•i w 3 ^ ^?nr© c*r ,!> fT^ s rf c i * 1*1 *1 c«t?t c^rcrr $/,(* (,*\w^ 1 fV^ <tt frl^ 

^ic,*)’ 1 -’ 273.16 f^T?r?r ©r?r G*r ^^fsrtetT ^stir ^t?f 15 ^ o<J >c ii'©*i 1 

^<p<r45 oiifiufc wfr^T- ^tt^tT^rrl^r '©iwii (.©©3 fare? sf^n? <^51 c^m ‘5T?rt 
'^ r i\f<? vrr&m <?(,fi 1 c*t * t ^f% s rT c f ski$ $c c i lm ui^n '•gftj ©m stf© wc v i' 

2 x kt 7 *f<r*m<F ^nwr ^c?r 

^i* 113: ^ c * w ’ a|w * c^fgT 1 ^Hnt? 1 ^ c*irrt ©raffo 

-—-- 7 - Ot^TT op]|iJ. al^tfe^r <’5l<PN ^<T< C^ 1 T> C*T 

wf |<g . /■ * 

^TO^TFri% - 2X 10 *' — 

—> - ^ v lo3D — tf*r w c*r <£j-^Br«'a «rr 

~lW- 6x 10 24— I) 

ijgg- 7 x 10 7 - 0.012 fensJt^ c?r ^ 12 <wr‘j 

—p- 5 x 0 3 - 9ltFF c^t *TF^ CSflf^RP (WJ. Wll 

£ .,nl TS ^FT) 


^ ^1^1*1 ^,/,U5, L£j<? C*TFf | <a<? 

>awfs w<© (TH^ttsT >WCbW 

ifcn c»iw <a<F 

tT* 1- (Steradian) ^ c^src'f ’Siii$*i 

633 ©rc*fa ^ ©in frfaa*r ©^©t cntem ©w 

V^ TW ’©tS©! <puc© c 1l I ©r,<i C*T c<plc^l < ii<i©la •T^l *IIC^ T H'~ C 7 ^ 

ZU5-5 &r 540 x IQ 12 croi 1 (*mn ^ wrr^n ©nn 

•^fi^i^-l OTT<n) I W$ ^5T ^T (?m {7T-5V^TT?T (.^ C»IW 8<P W ^5 



•<g 

'3i!wlcw<i * i t7t f rlf^ 

2 x 10 41 

?PT 

2 x 10 30 

^ffr 

6xl0 24 

'3(|R|'3? 

7 x 10 7 

#5 

5 x 10 3 

*rt5^ 

6 x 10 1 


7 X 1(T 7 


9 x 10" 31 




















S'C'S ^Ic^i | (’.'Slidell cH'<pT?t s ffa c IT vow\<\ 'Sr* 1 i 'oi(,*i<P (p\ (,<r- 3f?F <pf,3 CWT5 

^ (C^T 1.2, 1.3 ^ 1.4) M ci>twjw C^- 

>5(‘i v »<i wfa c^t ^?ri 

t£)<i*4C,<ji ■>5|l^^l[* : K'''SJlW (,'Sl i )K,‘ , rfl ^TtlR <pfac?l i7t*TT $4*11” CRS ^rffT R£?T 

r isfBr c^rtfr wf <rr«rpjf arafsR's <7it <p»K7it srtR?r «j«ir*sr»i- <r§ tcsr. 

^•i3|flC«iL' : <^4T? , '^|<Jf?( $R lil^T C<R c<r* e ’lt'0 <= 1Tf1C < 1 I «£<r <iR f <l r -'K.'0 <P's£f 
C^RfftT 3t ^ C^fw «?r . «fl^r C*!WP2> w ^R!T ( ^ fefer ttfPlfcsr '^MlltSff Wff Tam 

l£R> '5ITrT Kw rnT?T <PlW'k <?'-&■<)|f*i. v£[3S Rjpf ■®RTsf <iq(,'*i ^t (."iHHs "^T •9ilC ! 5J c 'lI W*fTR ‘o||(,iy|l 
OTtT (^SRTC^r 'ijRj] <j1<s<j *tH 6 1T sfRl 1 <£1^ C<°'ll C'5RR?T?T C ; R 

cpRf w i cvsmcpri ^ *tt, ^nf*'^Bi ^|W9 ^rus ^ i 

^ -m<r: 

• l 5ix->'5lfl oj<^st*t <il*j(,<:<i C 8 ^ C*Hj I 

• i£J*F FJTjR *ffi% (/ll'sc^l f^Rt 1>R £ITR C*T 'Q'Stc*Ii 1 ’flfa 9 tTR* 'Sl<j ®<f £}4> C4|srfl 

| 

■ ^TWT?T c<i^ tr?t »rnr*r (7n5T (Rn^T-ffr? (xu.<?3! 

■ «TcTT (TRT^ jp tt7^r fc>*ib| (RRl^T C<FT»T t£R55TW FT3S ?Rr WF\ f^nfi^. <U<l$ltf 

W ^?T I (RPTTl^I 5 cwra 

^IW^lfec® bl'ST W | *& i£) 9 IIC r l 

3FT 5 'SUf^ I <11 >11 d ^ll'i'w, W. tspcfir 

220 « R>^c* *£W i£if^mT?r 

^ ^Rir f<^t -sfw $i?r 220 

'3^1) 

• : 5To HTCTT RrsifTT *rf^ <MWl ^ 'i(*j[£<i 

‘ 7 tlt?T < l r,; ll CTT/® ^<1 , 'Slfl 

■ c*H c 1*i5l <P$}1 <1^11 (,*j (.s 

■^ftW ^<r*3l <T®' | ^’ (?ixt7 ^!i*if.^ 

<m RFT ^ vrt^ I ^ 

W ’fife W*\ (RF1 *ftfiT 8 ltR5- | 

• cwfer , 3m?n^ c*ni?r# «nR 

<PjI Cue'll <1=11 <11 *J I 


cSfoi 1.4: valW*? <T? <‘AW Wsi<? C5T5 


■5TW 

s 

^RTirra? s\<3 

4 x 10 17 


2 x 10 14 

’SRT 

8 X 10 12 

iiRs iw 

9 x 10 4 


1 

firs' gc*t*t ^! <j 

2 x 10~ 6 

^T^fFr-^tSf: >f^Sf ''SltCPll 

2 x 10- 15 

^”CfiT RET: iSFF Me\ 

^tTsjt c?r 

4 X 10" 21 


(?r?lr;a 5 >‘ ^ 11 ^ i£|?T r.<t>T(,'i lT>| <? rf?RT < 1 *R f^lT •o|*j'«<i <p><i 1 <f ' 3 t«-m ^iqst i tir 

f^rc?r ^ «(<s ^^i <mw, (R^t f^<r 

f.'ol' i l1W«l ^<F^T *< |vdl'&?l*i 8 ll'<i»W'. 





^ _ _. fa®3|«i 'JJT 

L.5;SI^^?HW^'f _ __ _ . ., c r> , 

deca | da | 10' | deci |d 10' | W * M«IW *im *K»t 

heap Ih IT" imfim. &WT *mr 55 

kilo k 10 3 milli m 10 3 x 10 24 m) ^M!*i ;; P ? H i Tt 

mega M 10° micro p. 10° I^SffSTnc^TiT < J0* , l1 i f ^T 

giga ~G 10 9 nano ~n 10 9 (lX10“ ,s m) tft - 

tera T 10 12 pico p 10 12 ‘=1t 5 ^ srMTif ^5 mTT »wc?l3 

peta P 10 15 femto f IQ' 1 " st?R^?T TT^tffT ^yif<Rf ^?Tt 

exa E 10 18 atto a 10 18 ^sf *t?t 

ari^%^®rw SI 

(prefix) t©f?T ^?f (Tim ?C*TOs I ^ 5lWf?T ^IflOf ^I'^t C5T£ fciTTf ou.*i<P ^rs 

f^v<rr '*ic/i<^ c^jf! ^Tv^jt u^i^iC'S i c^f^rei 1.5 ^1 (TPsrftTTt ^/.yc.te 1 - 3 n*i<i 

c^Fn‘< «?)<!(,*! f^Fs <4WiT T R' T r s in ^>< 1 ^ ^t?r 1 c*rRiiwi*i isfix ^ <rc?r 

iiT^ f<Kqlfa'il-fl <i|q | <pTR7T?n?J ftFifl ('. < iM | l(/ | |fl '3? r M q'4 - * <1T$TJ «TT <(.q C5r , !1< e il3.i> 


1.2.1 ^Rt (Dimensions) 

oiiij?]i csrf.*i (7rfe c*r q|iii(.^<i *nf»t ? l!< k v p 3 snar qi'ifb 

W*f'^r.q]r,<p ■ c n?RT' p f <r-«j| <|l?j 1 -si <?bT ?Tlf*l c<M r i *SPI^ Ft^TI $|<M*t <?fll *T[TT £>ifF ©H*ilf>ifj 
'3?Hr.vS3 '??r, SJT?I >r<»i(,?l3 : 3Tf*fTT? C<£H f.<PH {,*1 iFl^ ?TfP c | (t*T*IT L, *i*Hl T, M 3 ©ilf 1 *?) 1W,*! 
r<f>«ic<i £©f?r <7^3 WT'd’ sTWC® 5*1 I ^Tf*ni© Nl©f| ^Tff*| ^IbC*^ ?T 

©id 5 riarr <(m i tTrspr ©ir^di Mir^r cw®^ ©d ©d? ^■jic c t<r 

•j<r?PT i ^'4r,<ra cjjc'H? ®fewrsr i c^n wrt?? ^z <\? ^T77f tow 

^RWRT^RT I 


^C fc !<T »lRk 


« v£)^ -^i 1 ?(31 , [© r i ^<pf© ^Tf*t^lHt<l <iq<i ->ll(M aifc^r ©1^1 •jRllbfl <r.q 

(Tt'SHI?! CFtT < J 5 <1 < i I (MW (71^1 *i^C^I-9 T|TP*IfFc-^ 'oi*l i'»lC < 1 =11^1*1' • c r-$IC<l I 


deca 

da 

10 1 

hecto 

h 

10 2 

kilo 

k 

10 3 

mega 

M 

io fi 

giga 

G 

10 9 

tera 

T 

10 12 

peta 

P 

10 15 

exa 

E 

10 18 


deci 

d 

10 1 

centi 

c 

10 2 

milli 

m 

10 3 

micro 

M- 

10 G 

nano 

n 

10 9 

pico 

P 

10 12 

femto 

f 

10 15 

atto 

a 

10 18 





1.3 *l1?Tirc*ra’T3'»!Tfo 


W5|T<T qt»rt ^ WW 
TT^tH I $C^'l<ft§>l3| 

M?r wtfer ^n?R: c f tiwIf 

c^rt^rt w c*tx^ i *rmt ^ 

^<i (7T *tf?mr c r c*f^rr<T 

cc%i <x< sifi 5r*iT <7*1^. w *m?i, TFrsrtisr, ^<r ctic^-;? ^f'snt.q* csrirn^ ttw 

Flfqi^i fars 4> rfW I <Xr557T«Tr TOTsT : 3r 7 F ’^TlTsTl' CWT ^01*1 ^FS^Tlfs *1)<]$J<1 <>fa (TTSUTf 
TSIfFn^t ^T *TI^ : 

1.3.1 r 

C^ftfrllUjf WI? wm fsr&t?T CW ?T <RTT ^ 05T5RTT >wI*. fru?ls| C^Ff 

cm?!^ i 100 cm i f.'iH^ib'tiT) ^r l m w c^r tft i c*tc^? w/'K' 

^ftrr^rm w *f? ermr (?rtf^ «£i^# cw) ti? fai^ra cwrtf w=tr:-i 
S fTTT Tpf TT5HTI ^3 ^rt@T I tfT ^3 '^Tl 7 ? 2.54 CIT1. 

^¥Gt CWT C*T :5 J , fl Wffl 9 tR^ ^r*T?n C^T ^Mcs \ ftll>T3 C'-'FI 

^r*mrT5- ■‘i*fo tim <txi <?nw Tfi£ c^v[ <x^,r?f <ivx ^i^i«rr c^lwt t^rm 

stmt? •rtfoi ^ 
C?ffi7Tf faf?f frrtfr 
0.364 m Tt?r 36 

c^lsri^T?! v£i<r? 4 f^ifr^fai « 
‘vfcte cm <rr^m ^ ^ tffccs 'P*i 
Wr\ ^efi« 
c^'C c i ^|ixl <WI$ <i c ir,‘5 *f|?r<r «rf 
vi"Rl^t <K<<1 Cwr 0.3643 m farsr <iTc?|i 
c^n isiw ^ ^ICSi 
, 'SifH , lC l 7?i ^ <R^*r ^ ■srr^rt Wt^'* 

T^m wiF^iRr (Vernier) c^fi 

'Hi^T i£Ry@T i| Si|<1 C^T ^Tr^RT <PC?T (TT&t 
^1T ^lW I 

*rat *rft5 c^rc^n ^g?r frrti 6i^n5ri}rc<r<f 4 ^ 5 ^ wRi ^rrsn^r c^m«fr<3 tsuwz 
^ 4 fsrWfe c^r 5 fi'i^if^iBm c®fi7F 1 4 fwf^ifjTLji^ <:*it7f wn 
c^f*f c^T ot ^ii%^ c^r wr *im. c^rer ^ cwnr 


tut] 

0 

TTTTtm 

1 c 

'lYm 111111 h 

m 2 1 

1111 


nn] 

0 

mi rm 

1 c 

[i n 1 TTrnrn; 

m 2 \ 

1111 

!. 1 < > 


1 ii 1 1 

0 

1111 1111 

1 0 

1111 nii|ii) 

m 2 l 


i.4; cfl^ts. ijf- f^r vr=r 3 tu=t i JT , ^3?rr sTFi?irii c^t 


'■5ii»<fii«j c 



j 

.11,1 1 

.1 L.I.. 

L 


1111 

0 

1111 

1 

1 

ni|ii 

cm 

n 


nn 

2 

n ( 


■^T C5|C5T " 

1.3: ifl^TS.. •"T-ijTT.'TT '6lffl7ir«I C5PT 




5 fl?rfFrr vim rrzm triwritt (sfa 1.3 > 1 sm ^rfwi mm spr 

<7&m 9 wrfsftn^ w*f «m w mm \ c^ 8fc&r#r 

tj * ■ 1 -ij j. ^ 

— mm, r.*R?$ — i ijfrf ^f?rt<i cwra «wi 



ifaiS: •Re*- simifi trw w ®i^a ^jii'iHpf >a 7 !w ^pp-? s^lfM sls 

c^m 4^1 fafsffti>R? shot rw fofei *rwr 5^1 to rasr Rfepi<5 faRfftRi? 

wm — ra vfr^r, 43 ^t?tw _£. f^fspif ^ sfwr- — ftfaftSH 

10 10 _ 10 
sriwr- c^ri&it ^r cw<i IrWjdtr w rw w ri, w*r *w 

*1*1# ^Rls WP^ R^T C^VS *?T iffi! 5ffifT<| -3Tf7?y fipfflf* I 



^r??5t *im sTttei (7^irt ifcf wz&i *r-H?>if;o <rifa w?i 4<pyr ^ crrt 

ctm *rr 5 ^ ifj^ij (cwi — mm) wap <ysu& 1.4) w^r w 

10 

-mm rt^t *w mm (?w?i w *i*t# ^ r,~w^ wrpra Riw tR^r 

ifl 

Wi gim^r c^t t<o*k wi ^r m cw far* sir srfSfafa 

vfl^sf& ~5R ij*?„ R«T <7%^^ iPFt* RH^tf s Tt$fa*T «^\s£*j.— £jf*fi^ <p^rf '»tf*|>rr^ 
(Vernier Constant VC) 1 R®r '?wra r<i?k?f c^»nfr^ (1 mm) 

^ (io) ^5fri Ira w fraf? vffifT c^j m 1 ^srreRft cr ^ttcifi 
frafe fRNfW 4713 RR: 

VC = —mm = 0.0001 m 

III 













































c^r^rr ;Ti^r<i -tms ftfotew* 3#?^ stm *rtfe ^ eil^irg -T^m ti^s ts 

^T<[ C^T "^T TSjl^fraFIrT *r1WU ^tfW fsn^T 
v\t?2 egg gsig 51 w '»iR?iri '^pi^i 5 w Iwc*' ?n 
sp ^1 w< ttitm ctn «rrsF<n 
Zjffs ^ 7 <t r.vfT^r gig 1 ^ 1.4 Jig- r,«m CW C*T 'fr*fr 
^Ti?TT ^T-TT^t?! J]? 1=T?TC-T c*»f» 1.03cm 

gT u.0l03m 

^Il%lg cWifl *ff^tJ75 DWl gfeg 
1 5tg 1.5 1 , '.^ 5 n r . < r* '3TTO fawr fe3P4> Ujjpnsr (screw 

#r 1 . 7 - 't^i-3ji*»(T^ ^ gauge) »nc*i J)<r* ^ 1 

iSWPT ^r?r (thread) ^5M ^ m? ^. 

«jc?rr eggnog ■®ig cw stmti/H 

2p> sw-ar 1 mm ®Kr>f?r gn i ^p^i?. Jilf f^n* (pitch) geg 1 eg ^w-ig '5i^*il5 

gfjrat c^if^s ?rrw fawt cfttt srr r^fer* *r-ng i 1 )U «t?fi g*n ^ *fe ^ gg 

g'forg ^ forog — '«iw?i ^ ®w «j&pg ?g 1 «j<y$ cw — = 0 01 mm 
4 100 100 

*t*fe wr -gsg *\m 1 

on^r^f cw gfegca wi¥M aWdjsrr ifegr fefeiJM 1 1.6.1 z&t 

gnfegpf CW stelCs C#T l^W >l<ll>l1?l WT SRVfT m.\ 



1.3.2 ^ grtrg g® 

; a? ggr^lg ?n*n gm mi ^ 
3TIWP5 'S^TM CW C^iTM 
egg 5Ti i 

«rrsren g^f»r gfe /l<hc*ii mwi 
s^r 1 gm gi 1 kg 
^t*r ^i>icm :^fi? 7 wf^ 
•«3 1 gm fe^gt 1 kg ^i<^ 

3T5JTI <T§g ‘SfT s? 1T^ M Fife 



<l^r TT^ST r.^PTT 

^T^I'I^Tri f»rfe% TTH/ai ffr 1. B: liras Sr.aiai*'^ vjnr^trsrrvTtT 


-JfRT C<- '^Ml ^Tf -PTSf 1 


ofpsraFi^ 





1.7) wt<p '7W$ ^ 1 gri?^g 3*g gt gw 
wm <>n^ §i5F# ot w fer? ^rtw 1 



iT 5 !^ 













































1.3.3 

^mran sjtto wv toto w to i 4*1 mw ^ tofto TO 4 ifwftTw?r nmif*i 

^rrar<m TOtfil^TftK'S (^ 1.8) « ?ww i ^ w^u w^fifsrijiw 

<;hTO <£<JT TO TH ^7% *j< TO - ^ITOT^I C?f*1 <Tf7^p ^Tl Tl «TT | 

<Fif.€?» to itito ^nwflife faw 2^5 «i<msn wr to ^ > 



1,9:TO '‘5STF 


1.3.4 STO 

*TO TOTO TOT TO>( TOT15 WO? ^STf TO (1.9) I ^ ?TTO 

fj^ss $to w ttt^t ttos. 5w5fai;$w 

T&NfTO <3ST?I^I TO ^(W<I WHlTei cSftwlG^rS ®n^fW 
^c»i<r« TOn> *imi to i tot ^toi> w cnro 

^T5 C^rw TOT! TOI1 w TOf TO faf^Sl TOTT TO TSTO TO 
toti -sTf^ri <r^r <i'('.<i <f-'5«rfR toti zf.iwz (?iW cro <K3 

r .WI TO i ^TSfl?f TO V (H 5^55 TOT ‘^TO to Mj^® - i Sf5^ toti 
totts *rira ®jtsrt tos ^r^tr ^5 faTO «rw ^ to 1 
*fi% »tt <rr ^ri^rfro *ri1% m 1 


1.3.5 CST’T? fviTO S ’SfttfalTO 

T^i^rOsS’fl TOT? ”37*1*15? TOT 'SlTtfTOl^ ^<Tv CsITOJ'St 

toti<t tot c«t# ^tirr toto tot w i 4 $ ^cBi 

TO^n*! tot ■^ito'Hs ■!)*£ mpm 

ftfe -sjTT^fs toti 5flf^& ftlTTO (#5 l.lOi 

TOf TO l -n^5 f^TfW TOTO^t^ TOK «JTO 
i£|Tv 4T TOrf TOW f^h^vi TOTO CoTWTSt 

t%r tot <ri snnr to i toito 

CW^ TTOITT Wf TO «JTF? IwiWt ifflsi 
twi fefa C=Tipm -ii^ TOiT TO I (TO1 

<£)l7f f% r <^[ fisfr TOTO #1 ^JlfTT 'Srn^TT *Tf 'TOl 
^t*TB-l Will) ojfWfTORr TTl^ 0^ 

c«ic-tj^t ttw to wtwi f^| ^r*rro 

nrwi 



■5H 1,10: TOi* fST^Tfi 
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7 ?l 3 r iTtf*T TO 3 RT nfajTT't 



1. ^ -^^Ff ur res# to crofe- pr^r sf^PFmr w 

TPTOPI *F?? C^T? 

2. PTCTT CWRT* **rt?rcpr sn?rr ^^rrt ^>?P4 ^jr^? 

3. TOTT? SI -il^PRr PpP&Fn C«fFF ^?TT I <7^ Ws *n<F71? 

4. ~m ^ csi^fr carrsrrfj ^ t^?t ^ toPp ^mr -jr =fr 

WP 


5. #r fa *ffa% wn*T ^pts tott? 


^PTTI: 

1. cufe i.5 v<i<r ^pt^t tort Pr^ntwTT etw w o) lu^/ops (b) 
10 ’’bytes (c) L0 _5 #m (d) Ur 4 s (e) lir 13 m 

2. *9*F *F& C'iW'b? i ^TWT 'Hk] 'Spn 7T PP/J <2PPT*f <F?) 

3. '4PP )iJblr’J? 

4. l>TT**7TT?f C^T 7 ! ‘^FFn? 

nTT^PT CTO - iTHH _r R7T l.H 
1 5>PPf ^5] C r P7? I 

ftpfrTO? 

5. *tf5RT ^ ML 2 T~ 2 , SI 

$'UMr,t? ^<T ^"o 1 



■§fc 1,11: l%fe 




TC^ITT 


(Mo Lion) 


|-i r.o* | 'i 


RTTFiTn I'fTtT^I^PT ti^Fi vat»i«i| ‘’JjpFi' , ffa'»it 3 r ? r IFF. 

I 'IW FfP-i F5TF i%r^Fi Fy ^(Wm 
fW<£>. -^Urffr?^ '0^5 T^fjtTT | TPT 'fft'FTti , 31^1^1 
i?fr4'(i*r c r,ni «tv p^t 

•if'iCV fef^TFT euTT'T'S TTTf^fTr <P?iWWIF | TRFlV* *1*1 1 * 5 ?" .TTj 
TT) |«);i->i'|Ti <^T Xili/I<n ’fit W"^\T*\? t5»T FTifrt 

~n^F rpl^giT' CpFT - ' -m*H' 5 i/rjF o^iti^cm I *\ jja 
TtPl TIPI Tt? T5 '.FTM flTflV? SHT dff) ifSfW 

^ITjFR W WT* Tijiifr .71 fros- fWI ^)| 51^ 

c*5 7jT s IJlf& FIFA TVflTl 'T- ‘i|f*l1'«H> tSTRT 

oJ^jF «|T» 1% ^rlr^ 1 


NH'mI-AU* CuiieiMli Uj M47? 1545| 


2.1 WiM* Position) 


ijsrai ^irat »n^mTro mh*w i r -'nsn f*nsi# / \ l yA ; 

53F^ 5T5I3 *171^1 a]SSI{W» CTTTm i.VT^F ( \ ^ 

FFTT «mnt17 W? TT^Il C'iTTrP i ^ifV KIWI'S f.^RTTl V V^y ..... 

u 4 * i^T, y Mu 

TT^iT^lX^ rcpirvffTTF ~FfT7: 9 1^1 (TWlfo ' W X 

WfeFFtt (.viFIt FPR 9 I 

f<pr p\ iftSh, I 1%^ < I*~j C&T fa'IfT c f53 l 

^° 5F ^' (?ft '3I5T3TM 1?^ '* T^T W?Fsi ^ J,1 7fc5f *Ff> 

^ =rr^nff? ? re?rti:jm?» *i* ^vi ^n ^ ^ ^ cro3 a™ 

«*il 'SrFl’m fvn>7T? :i f^nl^Isf sfp ^ 

-TO *1T | WTSrt i/Tm 7T7d?fr ui^# SfTTI^Ti^ i CT|5P« JJ5TT 


.'T’fW iSPSTf faKs T^rT* 57? C^R tfilTS? RR iS^-llR ?I1*fT 57R i ^!>l 

lj®f *f573J fifPr'S t£i?3 TTWirnN ^ 75177R l^lfij 47® t7^ S5IJP1T t^f 

w^?T =n TP' ^ i 

a£i*P *i*ft Rf*?> ii <vsh 9 Km *iW*1 CW7<f> r.f^i «i 47*1*1 iw^> 4fT»C* 

-wsci. ■sfips ferar tow c'fisiT* 57 ? i' v f7^i‘ *ra mjC* 57?r 1 sr 2.1) i *r^f ^trf 

Ytt itft ^nfsftTOS 7*17^ Xj¥P fa CTV2 ^ ®73S WP ^73 i -Ml Rfr 

wf^fWI 7 1B TltJl7?*-*€lSl/5 r Tt 5TT '5157R R>17RR 7>5l 
sltrT TOT TO TO -*jf<Jr.?i *|ffi>7?i TO^R 
fR5. OT C*n<5»Pjf® %7R( -TO 5 ® RT7RI 
^v) 7 /^ Cn^T* Rf7?i <PfTO» ^7*11 V 
57® *Tf. «n7R> ^ <t?[^. *I?IT ^riaf 3 
f^TRtfWR $5^ 7R v r$7*1! C^te ^THvn I TfiT^f 
Klff 57196 ^[fl^nTT 5 ^ CTt 'Sf^SR C.TO 5 IStGSfT 
f% ^Ti'fi^ff 9 •rife * 

r^ifiici?! 

f^ftllbG^t* i ^T3T?II 'SlfTfll ®fC^T 'T 5 ??! 

fro nrfai ^r w crot wp fecar tot^ 

SRT <f.^ SrffiW <£% feTrtl TO% 7*179 
f?9 3 fWTfftTO ^r,<i .jqwI wr® 1 

7R5 9R* 3 f^TRftWR ^575? OTOT C5i5 
^t?p? ^e?i <1195 -tTf" 

I KWR 919f5 n] vf^j '®^5 47 R® ffo ^ TO' ^ CTO u 5fl*‘ ’3RTT C*T 79t7Rt 
to ^ itTOf ^ 57 ® “fn’' i -gw 57 ® xiftf c^iffn ^iwf 
l>l^ 'sf57® 7 C^MiPT vS^Tf Ifif^ T^j 7^I7<15 C 5 ^' r & z S»t»Tff*i^ _i T?r, fnT 1 ^ 

(71775 57^ (7^1^ ^7?J fte 57R! ^J i 

^N*t. v p : - ,s> ff*iy5j' _ v£)5 f^<r j c^rfTj?'® *t?t i ( 7) fc c^iT^roiTR s&a cwks 51 ^^ 

5TT ^*Rf WftR^hB <f»TO 'Tf 5 ^ 9 ^-' s f%5r <rl T^HTir ’715 1>|T#W5 C 5 ^ 

^fT^rrii -TsrRrf? 5ft?® *\\^w 57 R "TO ■srn^i > 4#r f^fir§ 

fefe c.^n?'! ^5 *rf!'^ (7175 5*77 7^1 '*T7 5 i 7711’ ('51^, 57R ■si-i'T’ f%^ 

fw74^ ^TPTT '-S* feit CR^i iSpa 57® : -5J^1}R \ 2.2 5^T75 C^-TPRl 5771®. 

n77t 90 fefo75 ^wr ^it^wit^ c^t rts®. ^ 57 ® wi^iir.^ ^ 

(Reference Point), ^73 Pt#£ ^ ^ffT^f ^fTyi r.R*TR ^ 77*1171 

^PRII 90 fcfer, 180 tet 270 feta* 7TO 1 CT T^WI '=}<i^iHC<t> ‘SpT 
r.TO> 5 tr -spr -cjtv^ fei sRr>r - i wt ^itrr 1 2.2 safto© P 

w<i-». 57® /-. (,<^FI 57® ip, -a^f '5RT (71 T^TRl 'SkT^UTT^* 'SflTtTJT ^J5T ?<T^ ^517^ 

^Wl C^l°7 fTO epm i 


SO* 



tfR 2 . 2 : vr\ sn «r*rvr nv7 r$ r.^n^i 
w^wti *pr? r ^ .^*1 tfi raw ifan «F?n 

=inr i 



V 


Tfmi 4WI a*n#MC«P fif 5 ^ 

•Min i 5 i*'i( ??r?T 'Ti^T >£& ^rc* ?rrf*r?i <n«i<Mfi 

■iit ^jpf <rtf*i w w?\ 

dR 7 * ('.<pt^ ; Tt ^psjf Crfe. 'Simr IftPS: ^tKT 7 ! '©i*'l' ‘jtt’l fTTP*! 

Iw '^< $Hr.«? fafifs? ; spflW I 2-3 iki ’©TlR^T 
rfi *fTE ^nfae P ]**&& ^TRiTT X- *JJT< y & 

^t ?nf*i-iin iffcn «ww ^irs i w 4*Fp#j 

Uir.-?U«ii1yiV^ nifl7?r ^ptc^t l£)5t 

©unfa % ^ri- wr OTshw r »src$ <p ^ 2.3 
wrtTTf .\ '©rig >• -5ii:ic«i 'ii 7 ?? tttmh: <pf?pt 

.V *Tf^jr 5^ 

x - r<rosf/.' 
v = r?r«^ 



f}*t 2.3*. 3*, y <i\<tc.??r Tpr ti 
f*wj[ ptW T r;^|f.Tn f '-? 

j)o ,\ ’•■ y Ifuti skMI wl 

5THTI 


WK. (• ©T?l y> RIR^T 5TP>' YfTW \- 4)^ J <^?T «K?T r ,'l iG 1^'5 ‘TlfKf I FFST ,\ 

y <sn^i RfW W r <p <^RT ^CJT E*FI*® ^Rpr i 


r = V-^ 2 + )’“ 

y 

</> = roir 1 - 


Otrw ’^‘i ^i*ic<t- ,v. v « 7 T 5 r - i *?surs5 Fi‘? *tw r. y ^?r @f^r*i *r-<i r.& eps Jij^iDf , i^i v i'i?i 
'7strt?t ^51 '735R?rr faissrait lw raw ^rrtt jrw srt (; y 


<F<r?FT <??n < ]i^i»iic*ivi -i r i'Sr- '5iP?i?j £*kc*ii ^n?n \ v m<is;RT 

W I -. 


^iiwr 2.1: •jpuftr **«ife csftw tym 
20 km ta m* 30 km i’iww, ■wRi^ii 

«(!<W 30 km wis^ra 1®^ 20 km 

irt km "slim nw*r 10 km 

i’^TT^ i 

(a) '"ifef?- w km ^rf -fepsi ?m9 • 

'ijTfl '.<TJ STASH 

hf> $ (FTPt »l>«i ".n^ r. 3 ll*T (’. v f(i7] '•TIT I 


W—|—E 




2(1 t/tn 4- 3ll ktu -f 30 bn 4- 111 km 4- HI fan 4- 10 km = 1 2ll km 


h\ '/Fl'STTg ^fST5 7itrv'f^> WTfln 

1rS?J - <7745^ Wra -artp^P 'sTItefei ^^FlTT ^ Wts 'STlpt TIRigl r^tW (9t*j 2.4 
^Tffefr ^Pt*T IWT?" / .TPl 'S\T7$ TJfaH 'in? 5775 gfci?5 

'5W i^f«Cfitf-<-|CT ( ^|rfvi fHI-> mTEg- $TFF "’jlT^jnVf 7TiT?| JT035 *PW T»t?f I^PP 

«RmSf« 'STSIT r-v itptwfe i TITCJS ^ ms y ( *TP9t« nlVf ftpp mi-vl ■°pf 
Im<P '<?7T& v , *Ii':5t 9 *if*Fs?T 5^75 V) 

gfr 2 4 '.q<i SftF WW ■Trm^ri ■•'1‘Jl^iiil ■DEW? -t-N|M t ^ ^ sm 40 km 
'-•m v «W. STR Sire 20 km 

"rmi oi*f ?n -iic^s ^nn , 75 ? wr* vrcassni 1 Mifeir. w ^ fjfosfl ^ft*^ -.iwz T?rw \ 

•TTPW *1l‘i°i •'H $f.«lCV i^rg t 'ij3 i.'MC'lf ^IKI *!'«»: ^TTl^T I , PP 7 !TW 'TTfefr 4 is W fa*p5l 

mi»pc*i Mt*itv -,w frr v ii|« v ii«'i 14>si X •Httrt f,^lf,*il *iiW?*i *^1 1 Tttj 

s?ra?i -n ??1 

r = 2U 4* 30 — 10 = 40 fun l “7{,»n»r wwl^p? <ri «rf*R5i far* 
^n?i -sji^n-^FP -nw^ra wte • > 

y = 40- 20 4- JO = 20 km 1 ^ faw c'icft =U *jf*i*i 
r<WQ ^rrfr*jpp =31 wtfiito "<& %*lfe 1 1 

<M(‘5? v i.^llit^ TlTT'ftw ^Itfes ^57Tl7T TFTsIfTT | ,\* y I l 4 <JAc 77(. 20/tftl > fe<i1 *F? 
jo «? 4iw l«x<p 20 kill, 

2.2: 2 5 -ii 'Jf^irrsn I* 49 "3rWi^ 

1 •Jj»fj. f/>m£n v .r>p| , i 'ssr 

?J^5T: 2. r : l?l& W < TIiT« P m3 

■mi^f (2. 2)i I ’TT^r ^ ^ r^rpp p 

>rTfg; flq^5T?| ( ;^»|t .Tf^rtf^ differ ?r4f ¥pS 

>' JiP5t *59^1 rtF X -'Trr'T^ (71 <?m 

•vC-llZf C7T7I ’T® (|i 

wr r = JP •+ v" = v2 7 4 7' = 

V'U = 2.83 

* 2 

U,mp= - = T = 1 
.t’ 2 

4f = -JS* 


V 


3* 

i - 

.. B 

x ; 

>/ Vj \ 

£ _li_|_ 

^ -• -. 

0 

U » 7 

-i 


/ 


i- 



^ 2.5 : P its T E(<FiN ‘ii^t ■Ti." 1 
'W r, tp f^C?rn^T»« <RI 5PR.V 1 


tf|JJt»3 'VITRI i^spji '^grr* *gf««r|TST tw ^1 t >1?TT JTPP P ^ TF?BI5l tfrrg ( -1 - 2 1 (PR 3 6.' 
r ip w T^V 



r --- Y C-2V I-2V - V* = i.8.3 

r#i»i/?= — = = » 

v 1 = 4-5' 

'Tvg? -? irif© P 'Ji3 

'aHig^Tq wrt «rra?fnr) 

5*931? %f ■?# 35pj5‘f -STW TF3V V' = 225 
'%* •JIC5'? 108 45® = bit) *25* ■= 1 

=nl*jsrcr (^?= 45 ' ^ 225* <.?% ^l<7? 

^T<JlVl|V| SIT t 05TjB* O^lTM <TO1T ^ 

(,*?°1(i‘? *fTl? < r - r if.'^ v lTl% ijp — 45 c '*ni. 

(ft = 225 3 , i£|T^T dSfW qr*l! •FfC f fT 45 sr? 

‘-* i i’.' ? fi si "stcft *> , v]n r Tr i/i te-iM "srpt? 5 ? 8t 
J iTSira T1TI3I HI • > l n l sfei*! <jF*l7?? 53 I 

f/^r ; «T77 5 T «UwrlT»i 4«)itllM *T»«7r.«-i 'i|«T7?r <*«jr,5 57?? < 

t = r i os (ft f 35 ?3T — 2 = 2,83iY»{r? 

- —2- = -0 707 

2.83 

if* = 135 •* 2 2 5 " 3*PJ6r? WSWT if)*IFH W% 3T ?lft$ %3? ijHFWt 

75n<rPfi x — t stn(f> - 2 — 2.83 *i7/r</' 

_r? 

lip? - — = -P.W7 

v = ..25 %*rr 315 : 4*1? '5JT?Rlt WtR i<M»'iT*I r rt2« T P ^PTSI ^ ,,• - 2.'5 : -HHi 
185 *l5^''? A 43? r W'H >* Stiff 'ipW« I 



wf=r2.7: a, y sT/i? v, — ,v, — y £\*z a gr>^ie urn 

^ lii|tM7 w ir*|r~- 'i»<;«}*? T rlr.‘Tflr.'T '5C*!*fl 3177 1*15 tp 'N1 •1‘fl _i < 5P^ t>R?£ ^ITMlT -9~ 

1.7*1% 7,-fl frsjtf «m 3 ]<p <n MrsfM (§tr -■ -j t «T7?f irffr^ v ’3ff^? •Xi« 31 m 9Q -a V.^t- iaO- 




— I 270* ^'>1 ?I*W riRPI « '"|i>T ^'1*7 tf|TJT 4641 •■tHi! CTftlFP 

nc3 Unfei 


V 



2.8: .7 y '$W P 3 O 

r ^ .jp ( i|5 ?iIm icrnr-st^l <t$\ 

suira? i 


^T^FT 2.3: 3^2.6 '9 i' JJ*>' a <3** 'SRW V iR' y 
Incfl *fwi w i 

f J «^77 r — i sWt r * - 30' 

1 - 5c4f«3Q p = 5x fljfldfi = A.Z 
v - 5 smJn* = 5 x 05 - 25 

Olfl «<7 mT ,• = y ®?Ft f = 285* 

• - 5 - M 285° = 3 x 0259 = 0777 
v = 3 xftn 2H5 C ' = .3 X (-0.966)= -2.«9l« 

r VTr[^l Cf 5RT5[jf^tS fr ir*l -V ^0^ f<jrg y urff i 


^ITJSfp C«ITO <FUvl RpTfe 7i^ T i»C 7 l WW vil^FTC? -tR snR^» fain*' *$*}£* «|TsrfiIR> 

3nf*l' l *nS<Pl?T I Vfw <7nlL» vfl^ Tfsns^ *TT <.Vj»J »\ 'XRf’l ^liCJnJ TO <1.'> VJR 5 ! ^K. T«3SV«H 


■SIPSTC-l ^5iT« fr -JT<R r^TT? ( #i 2.9) 

‘*tT<r5 ^R fjiTT «rTl*i fwctr 

^nr /?# aRsH <p?n *rn^ «t. RRsnrr^f 
O^ITOT- SRs WW ^ra \£|5pfF 5#l 
na^lst I X, y C'FlIvT **ftt^RI 

RCol C*TfWl, wr^l feRffe<r Lq^ptr ^t*TT^ 

(coordinate system) 

<p73‘ r/pr, ^ir x. y 3 ft® 3 rn?<f 
fftfa 7 iii?i ^nvr «*/,<!, 2.9 ^1%r® crsr 

CWliRl *13ft§ l R1R I . ip 1W <P^5 fjTt? 
,'71771« ^ps*5 rproi f^R M ^117 
T37 Taf-lIfTWsJ 051?^ CWI 3pTT I 

w c r d rim 

4r,r.-« 57?r- rrt *51% 

h5»i(T: ?nf*t5Tr ; 5Tf3' w»i<r*!<i \ ^5Tn *R, 

«7TT i) 


2 



2.9: vi<iR^1^1*7 vRwrcRir ^•^7 

a , y ^ 2 43 TOrf TrWg I 



2.2 'Q (Rest and Motion) 


^trot toRcto RtoR *£iTO fro <rt fRR ^t?r wH RR^Rco c^TOtTOTO 

TOt*r <pr to i to to# toRcto croro Rtoto ^t TOit cRR %r, to?t R^- to^icto 
Rtoto to TOtoR (#R R^W ^«fk ctTOt RR to# ^co tot i 

^TO*T toRt (#R toR RRi\«>| TOto TOR*t <MC© TOT TOR ^T fRx 
to<TO,TO <3TOr cRtw TOTO fro TOjR cRR 

R^ RRR^T TO? RRTOTO fTO fRx TO3Ht CTOSft TOt «Tt I “^RtfR TOR ^ fRj STO 
fror cRa TOT% <mcto TO#, *^RRR cot fro *rt <?R cot Rcs??[ q cro 'QTO TO«R 
■'Jeff to f¥g to^ ! TOR <ifR #w toco rR <}Rft# w>R<jRD 3C# ^ fRij 
R*¥ TO# wR ^tor toR% tost toco to# c 5 #^ cot %r TO cRt> rto biRfaw* to# 1 
TOR TO# TOR ^wtc# w toco R# TOei r#<t w^R^ltR <#R TOtc*# to fRj 
1%¥ TO# TOT wR TOt% ^# <]<?i C'o'5 #ft#, Cat R# TO, C 5 f^t'Q Cot RTO 5 # RM%# 

(RTOr #tRt RRTO, t??#%co Milky Way) w>w fR# to# 1 rTO®^ TO# TO# TO# 
r<# wR TO TORfiw c<pm<p to fR*x *tto R - TO# TORfR IRtotot 53 fro <#> <h. s u^? 

TOct to RIRto cRcrt R#tw#3 <?R, toto TO? iTOtcR tot TOTO TO# 
%r #cr to t£i tow wwMwl R^w* to 1^ ^ ^ w c^tco ^ftro, ^r cro c 5 # 
^t^cstf^ C^T ^T f^x ^ ^TTC^C^ TOt I fet%rt ^TOt^ C^Oi^ %TO#TO 
<?tw <ito toJ^fW ^tterr to% to R^ srt^csrN 5 ’ <ro wwm, c^TtTit totoT 
^tiRt 1 ti% ^?rt ^tcv© ^Pt ^ ^rtsrfiTO ^t R 7 ^ to wet ^ico «ltw '©Kw ^rtrot c^twtfro 
C®ft^ TOC0^9 <5 1tTO «Tt W ^R - TOWiet b s U^., *Tt^t ^R ^11^1 Cl TOT TO R^ 

R r RRw> TOTwc^r TOt^i c«rw «im (Rtt ^tc*m ^nttro qItof ciet Rr ^rt^ro 
^?r ^t w ^R <R#R fRr, ^toR ^tR? ^rfrot touco ^ttR ^r R 7 ^ 
W #t wW w toR^t torto ^tc?r Rtoto ^?r c^ R^%r i 
(7R^§ ^t R 71 # ^l^iwR %■ RRrt c 5 # '9^'^ c f to ^l>iei to ?tRR ^rlcRw i 

^rtsmro ^rirot w tocto c^reo ^tlR, tocto cwR to^t 
RR i i£)R@t ^ilcRi ’iRcii Ret eR ^rtsrcro Rc<p ^rtrr- R%R to=t w^lt^ ^rfwi’ RRtw 
^ttw 5 '^tcsR ^Rw^ t#R> ? t1R (linear motion) TO i ^iRRto cTOf Ret (RR 
cTOsrt Rnro Rw^ ^tw, crRs tRR^ ? t% i 

wTOrf R 5 ^ RR i^iRR R^c<p Rw ^c© «ftw x oKc c i cRt ’tfR 

(Rotation) i *rwt Rw ^iR ^tow^ ^Rr ^tfro Rftro^ RR^ totT efer^ to 

Rwr ^Rt Rto to^to RtoR cR, \Rt Rto ^tRto Rt i R^tw c^Twt Rf 
Rc?r ^RRR cR^ TO«tr cR to; ^Rtw^ Rro ^ ^R to ^R ^rt^H tfu? 
^ ^RtRco ^c^s -ror -stM 

w tow ? Ro ^ toto^t tjtoTO RR toto RR (Simple 
Harmonic Motion) l ^i^Rco ^iTOt <*R ’fRRt TO tocto c#t cTOco ^R i ttTO 



f, k Pil '5^1 WT ^fisrat i£T? ‘^fTS' C^lG® ‘’It?. ‘T^FT 1 *J^I ^®tT "•TFT '■S'^FT 

«n\olC*ifl ^»T ^ ? ff® PO "*Nl^P ‘Xlf^fCTT f^TCTT J JT?J. *T*Fr Ffclwtf ^TiWT C^T^T "^*Fr 
\£>1c<l ^'h r l ^1% GT^IT *If<] | 

^f*r , ®rf?r ■ TO5> p^r i T ^st's *if\s$ ^snwf 'siiwt *iHi'»lt < i 5 i%c^ f<i(«*i 

TO" \utro ^nf^r— ^ ^5 toftt ^rt to<5- 51 ^% to tot fro TOf 

oiPu.G'i S|C«||«T»1|«4 ^Tt^Tt TO ^<1 I 


2.3 CW 'S 05^#*! (Scalar and Vector) 


tot*to *tt faf, <#sro to^® *1# c*iEit <rtR toh ^ ^ ^ 

i<ps toto ?itf*l 1 ®!*i <pifl c r ^ 1 «■!'►? t^v?n ^toi sth cw?fi *rtiT «r[ i<ps ^t^pi iisi 

CSTC’f srFr CnTTt w 1 (TO73 *tftar?T ^TOUT 37° C fc?^TT 98.4° F ^TTOaT c^t^tc^rm TO 
•3<pf& toft <mc°i$ fgf fro? torf inf*t ^ic& crowk<t> tow fer srrot tot <rfrr *tT, 
to w?f *i|(.^fl ^TFr^r tot tro® - to, fro^T tot tot fro® to cro tototT 



rfto to tot fro to ctot to i to 31*1 \m to <rtf*r. i?#r 

WWllC^lfl ^SpTT '5i|V||CHf] 3fiJ fTOl 'Sjrpgr $i|F|, "TO} V*Ul*\ <FTO® $«lfe c 1! 'SIW^Jl 

IW<pfi5 ^i <p b'l C<P|*T ihf.si £J<p]*[ <pr<i 
TOfawifeTOi, x to? y tro^ to*!" fwc?is 
OTOTOT I '<Pk-Sf*‘ (7T 3tf*f ^ 

"f^ft fer ^FTO <i»<ii ^rlrr c^fBl c'^it^i 
'5(T?T <7I^T <P<j!a 'SPTT fr^\g (^f^ 

2.10) <C & 1 fwC\D C^IL’1 ^.Ct*6> I 

«T^mrr w v< 5 cviiw<j ^wm c \ zm 
'■1*1 <1, Gt^T [V<<il W | <pl<^ 6 f <-£)<p7»1 

' ? T2.^tTt hC?J Wf <K4 C t r* ( -l! ^T?F I C®l^l^'l 
^T'3 C3&M 3JM 

C^Pt 1%^T I <Pt<l e r *^13T?TI 'Wt <J s 'jlC® 

■srnTTfT 7m?r fw ^ i 

c«t^ ?rtf*lw evil^ ^tf*f c^iw '^hhl 

TO imt?! (TrST^ C^rr^T (Bold) TO (Wt 
^ (x, y TTOT A, B) I TOT ^H^rCii' 
fefk> <P^1f<1 >|iJ <1 (7T C<'IC*4 CSTlTat <PG?T C®T*(t 
>i$/$T I f^¥ <r?T*T C^TS" ^k,® ^igst f^n?*f ^r*r 
c^Icmi FPfk^ c^TRitwr^' w^rr \si<i 'S^t’cy 
vm < s c , a <a<pt'f fb<? cWiif i x y i 


2.10: A 6 B C5W lift* ^<3 f^f 
,: 3! < i f 4(lc. r i *=ir.-ii(.@, C A 3 B C^fGJ 5 r«?| TO=r 
7|IT >r.i|r( ^"<3 prij l D (T^fl C G i l<?P 

t *v(, TO c r TW iST^y <C C ! <z »I|*T ■ i T'M|'( *T 7 T 



v*fW 

ur? ( ^ninv[ ^pttvt wtf 

'/s§kw =k*z!w\ 51 ^ ^ vm 

i^t •ii.'l C^llfl i' <>l *'(151 i’;9W 4||C^1 OT 
^IW r . & T?TI I 


ftilW-l 2.4: e?H 2.1 1 I.'y T^TvTr A v»J=5V U 
v’Ml TIM (TTFNPt t^T 


iJSSf^Wfif 7iT*i i9<l | if]fy 

rj&K* <swi)pn ! *m ws -as$r*bi ^rran 

<ni'i iwi? < mv * *rr% i ' 9 } r '< r :* ^fnpi 

’*TO r ii-TS,y i"^vU •»FEr*| 3j3ff --fit*ST 1 

A - ‘•■PR: _V ‘TPT 

1 ^ i 

It :-?K^ •: w»|«v. y WTO 7TW TjVlTS^ 
i ii|^3 

A •-^•Ti B CnT 51 ♦MC'O 5^*T WT (.-r>?k<<i \ 
v w nrRfnefi^r^ £*nn 

i 


A ♦ D = £ C *'14 x w ^ 

4-42 = 6 

jjnv f. y ^v;<»( i | j = \ 

•>W5f3 ^rrcin c •'. ?3A c> vitiif 

5a rsj*ftr* «TW A C^f W ^vRT5 G*T*TW Q>Hft R png<i|1> W 

t&m A OSfRffi cm^l B C»TO Wl 5^ c (SSfSl < Sfo 212 ' 

4*in^ ^ij®t w. Tjrarni r.®T»rt<r w a. b.^ fan*rt*i a, a c fiwfe 4^? 

frora i ^ttpj ^rs izpi ctor[ A 4 *r<, a 43 *in£w ^rr^rr to -st? rpr facer 
C^rin c'-'^C'T- A, fa’ftP ^ | 


y 



ifa 2.12: A « 8 I&pr (TIFT *ra f **m 
*wsn t»m9 


y 



«fa 2.11: A 6 R *flfr r 3M *pi fa*t C’.tttrTS =TRsi 


' 5 PT IRH 2.5: 2. U <3r«TWfl .4 - Ft =TCy 


^5T m .-t ic spaft^n ws> -tskt vw i 

A - B - U fPT 0 ^ 4 — 1* = 

I) y TF9*f I - \ = — I 



arl^Tf D ^rf%: 

2.13 

’ 5 R 13 I ^ «? A ~ B = D ?* C^r qr^r 

A = D 1 It 

ncsifl ■snrci , 3rr5j?jt 

*HHf D OTslTFT 573 JT¥ < 7 T>iH 
Tilc/F B ^9<T tJi? <‘?ir.'-: srm A'.WS 
W?r*PN 

2.6: ®*<T. «f» 4=^ «lta 

flTP? rrr^jrt TTS^PT CoflWS W? 

1 S^: 2.14 *kr,i 03® r,W3 r,wi?rr 
^c*nr^ i 'Siuisi *?tic r -'i ^rrpfiT a w*i 
fnuTK ^ y «r«i«cwt ^r^WM^i c?n*r 
f/wjtfijl r^ ‘•ftfjf i wi^j?jT 
•WIG3I H^rfer ^9 v fTE'f) 'SFITsrC'TY? C f TT?I *?^IC'C | 
v ltf?i i . r .tt^Wfl C4W ^ ^l*T -'T-l?l srl'S^TT 
4j^r>l r,v^r> c^'r^i c«rs sciic* 
t'filZ^ •Sfl W<?i’ iV«W GW ?Rfl <r. -1 
^r»J'Rt»Fs Cvf twilit c*l^ 'sst? C3T*T 
<R)i C»^<1 l <MC*?» RI# ';ajj<\ 4<FT*f?f *13) 
TH^n^l 't|j|r,5,i MT% i ';>t’SlC«i 

^<r tftrr flPK *j*mi 

2.4 C^t b g*fe s (Velocity, Speed 
and Displacement) 


V 



ffr 2.13: A W*F tf CSffitaw 1> 
'n«aT oti, <rw wf A » D = & 
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2.14: ^i’-im *n (.13 fwIt’ csT'i 

3t?j ot v i^ ^ ^ 


c=^f 3®i(/s «T*f '.iNk'-H <31 <i<fl '[3)< c^nJ) c*<!iji*jfu WIT*)’. c^K/ft -t* s g v -s 3liu? ski 
^TT^irTBT Ht# C3T 5 ! I C 3 ^! ikt* 05^3 3TT 3FD g*'s *|l Ct£> C'lBt <|cig c I 3 <W *3T. CWL’T C^H 
ta* 7 iTO (?$T3 TWi ^ | OTtir «p*f <nf«r <iwm w 

TTS C-T?T <035 £f% 'Speed) I '■’’il-ilw ?*f 5 *^R ^IT 3qc’s T^fOT C^l 5T5 ^0?|$ 

‘•TR'TITs 3 |!(,ii<h>I <TT<r^Rr 3M7T L^t^l f^'jg ^vflvfMoalu^u C^MT?) C y f?l L < r-31(.35 <Mt 3|(.3 
•H - I t'lK’v (TR^H <£E5 g^T? ^TT (7^ C? 5 ^ ^7?) 3fRf^s 'STtCiT Jpfs Tfrf^lW T5D7T 

^t 3-rt^g m, ef^ir^ ^r=T ^ “ptot i ta c 3 # #5j ^ g^f? 
^iPfrc? <^5% ^ 3f*or c^t 7 ptw d! c U(1*u<i 3 i i^in <c^f 5i3 

C W3I? ^TT?' I 

taff t^?^t •wftanTT i£Rsgr ?pr wn?, k^sdtt 

3»3v5 <1?T C 1 IV<<V 3 I <1 t£RTOT ^iTjnT^kir.v-i: <Tv<iys <31 "SW^ir ^cil<r-C' r l < J ^ K)7s T3I l 





WfiT’fBI 2(<3p'© *il r lfT’ *S?H| 3<T <TT ’©'ST^r ^r® TOT 1*0$ ^ll-^C'-s $7T I ©!$ C < ll < lH'? 

CTOfa TO©T ^T? t i*il i '!l<l 9 1^5fl^ '^P^TOTf?! ^ TO® ■=TO I 

cror ^ct5. -3i<i^ic'!^ ,i ifa<j ©*c r i*i ^^fPs 'ii4><p ^T*irr?r ^rtstot^ 

W TOT i tot 3 TO?t * ? l1<i<i'si>i<i ^ilw^l TOr<7rc?T tos; TO'-f (Displacement), ©MTO 

Gm§ C®M ©f§ TRjcfvg C©l^ I of'? 'ffvf -TO I (TO CTO (.TO <T'<H.© 3<T( ©I3C V I f*i|4”3 71*0 t?]]^ 

tot tofcs <?nTO ©ifora’i^ tort fe w fro© to i ^ >r*i*il^© mw’R toi tok 
Toot w (Trot ’rmnfo c^. ^ron (?rf*r ?t ^ to to?t ^toti #r ^rrlroST w 
(?i5<> TfTjcf ^ow atei <7R7£ itht c<fiT ^tVj ©1 qc-i ’'TOOT cro r.>(s totto - cro i «ii<TR7T 
•TO *11 271*7 15^1s<l c iiilC© Iv-W TO' ■ *113 ^lCniC^ CTOT '^ro l>i<pi *t3 /to 9 

%ETtR&r?r i£&z. ^ j^r toto i?m x lro c<rte i cTOt?t 

3*IC©1 4jLsC© ^T&C© ^1Z*7t ftstTST FO^, TOTTTf C‘S?1W c4c^, TOl^S C3C55 

TO TO TOsit TOt Tit | ^ttot TO 1TO w«r <^n?r v^s- <^f <k©i5$ 

C^T^T (TO TOl I TOT TO TORT ^TT 27(777 (?f^© sO~ <r-©5^ TO C ( I C^T^t ’(TO 
CTTFSiT. '^TOt (77 TO fe TO? 4770 itTO TO^f C x l777 <77 C%5^ (TO (70? 

2(51*1 'ow uiIcto TOTOi^ 7|<j*( 1 <p|(,'St4 -TO 13 I TOC© *m C©ITO 7T?T £ f 9 ~$U% ’ii'^si fa(.<T' 3 km, 


s = 3km(&5$ fWF) 


TT^i:^ TTfiflT L 


7f-»l<! (TT^’tl^ ? % IH>1 ^-tCST^ (TT^r ('5 531 ) 


s 3 

V = - = - = 1 km/hour 

C©t7Jt?r ^r® TI1 r ! l km/hour 1 : #f*i 1*T*I5^ ^Tt^tt 'qlfn fs*c 

9 foc*ftfti3T?j ^r<RTC^ ^rrmti^ fer ^n ^trr 2(f© csrret# 3 kin ^ 

r.^c5l% R'S *iW 1 km/hoar <pr.<i ^?r? 

'sriiSq <r-w fpfr© ■ s> nf^i wf Tft^ Iwgi^ i 

2jf$ , ®T?1 >ii<il '*(??( ¥1^" ,;> 0 ^r/-i TO ^C>fc«5 I ^lll^ *115^1 |iit9c<i C^IT C^T ^ Ff?l 

^6w ioo wiiftSra fec^ i 'nf^b‘i<i ^ c^r w? ^or ^tw ifrt ^in 

<P©5^ (,71*51 (7T?T 5(7r I (TT®^ C^tW ^T'^*Tt TTO 1 ^ (70’© f*r-w 

©T? ! <p1i;a7^ 15T?( C^t *^1! TOT CTOlt 5 K^ C^t '*£*71. 3T?T *JlC*l ^ 

«Tt ITT C^f 1 ?||tvpl»| ^FPr TTtlWT f^Fl - ©K - C<nf f5«T (TT^ 

f^l^.g *prr Tfcj- f5T?T ^TjT’ t®’ Wt?[ ^<1 (7T5 t *pTT 7C?IC5 ^TsH" <7^1 5Ct^ C©W I 
f^F 5ftC<F, <PlCS75 C^f <FTOTT fer ® 1W(.<F. (7T ^FTOTT f^T iT^TOf. <£T3n?t 


ITOf^TOJT LT -1 





C'* ^4W C<FtM C4OT ^ w^ w “g 5 #” 

#%# t^®1% $.G4G$, I g*% 0»§^ 4¥, 4)1^ 4*1*1 C4¥f 34 «[\*t ' a l r 0 ^s*!^ 

<MG\s "Tf! 4 TS§t^; f%4 9 km C^O? ^ 4*1*1 WT C*ffc^ "®*14 CSITO g*% 


F = — = — = 3 km jhour 


1^4 ^ <m 1 fm «rri^ cwr^s <^#1 >dw, to g%% 
100 

V = —— = 25 km/hour 


CT5T C4R^3 ^ 4TT I (1*TM^ 4>TS 44 TO^.g%^g C4TO (4TOT f%lTO 44T 4«TC\s ^4 4T!) 


’smsrr lt _1 


i3iTN"r 2.7: £44 W14 g%^4 4141 
4*"H$r WT£41 ^444 <K?l £41444 
sht orwr W44455T ^WT^4f £4^ I 
441 44 4<&1 gvsl i4£?l £"§>41 ^4ST 
4444 £4£4 ^T C45H4 444 

^4£4 £4141^ l 4445T f% 4444 
41 Gb^ 4lf% 44 t1^ ) G' s 4l£53? 4lf% 
4Wfe 44?. 4444 41G53? (^4 
2.15) 


5'9^: ^4^ ftjW 44C4^ ^44 

*444 C4 4T4#14 g#4 (444 
"414444 4^ 4 f4¥ £(% 4^4 
(444 3G53’- 4I4 C T 8J% 

"4144514 *1^54 1w 

4TCB5I 4f&4f% £4W1 £44 444 *1^54 f444 4(4454 44f 4 f%¥ C44J ^ f%455l 
44^5 4H^ I 4H4^ 4fi> 4^ 45^f%4 ^41344- 444?t4 44'. 4444 44 44^ 44^ 
44 fw 5P1# 441^ £4 4444 44 3£4 414 £454^1 ^UT4ff% £4^ I 



44> 41W1S £41?14 «§#f 44 I 


iSitN't 2.8: 48j4fS£4^ ^ £^& f4T4 TOl f% £%5l 4444 ^14^ >|Vjg=[v5C^ 4H4? 

S 94 : 4l44f5 4^ £® (%G°1 ^"Bl £>11 <St 1 4444 ^4° 445f1%l?5 £C5 41C4 - 4151C44 44 c 1 
444454% 44 444 4f% 4141455 W4C4 4444 44^ £4£5^ 41455'. 


^ft^4% 2.9: ^f4 2.16 44 §4£4 £45441 44551 4§4 4444 444 «M^IWH 4f44541^5 
£44441 4.(4G4 I £45HfS : 444 5 t ^4° £451^(5 4444 44 44" l ^t4?P 4444 444 £4(44 44 
£W4« I 





Ji-l^ITR , ^T$T77T‘T ^’fWS'S'l ?T^ «H l ’3TT W C^t ’‘pTl l 

B C*T-i,vfl <lst5 •'l i l<.-'1C 7 l 7 JTCT^ I 

C OKia W J M» C^t RU? ‘IlCCfe. I 

vpnr sittti: Tfsrsw w mr w c?n && Mm snw cmS R»m7!T 

i ■’JfDi.rj or>}\ 




2.16: C'fl(. ,, l •S'fllTj <Bii -•liiu^^l mw ■s^r^nTRT ’'IOm’^* 1 1 


2.5 ^T't (Acceleration) 

t&r ^rr^TRf&r ^mr?rr stpibk fer^nrs *itfa 1 ?tw <71 «is<j 

3m rvzrfm Speed ?.w* iF*h ^pt^'3 1 Mri?t 

^f#r ^r«rj Wt^ftm cm^r "srr^ri c^R, <#5Rr 
^ ’ttfr *tt 1 : ^l*irr.'i<i msiimrsBr ^rsbt ^tt *tt i ttoki w m^ir 

>i<!'t>ai fst^sr <7[ firWFfl' tto w Wtf ’p*t »a^. 

7R7?t 4fei<W«l ; -5i«i »<J I 

cmk*it ftn| >)*)C<u.‘ , r rut ^i<r *rtRf iTtfiRt c*^ i (RiRir 9 tfM _ 5R wiT5 4^1 
S^SR I 2,16 ffos C *«Rr CW (TOT 9 ft%W^T 7 3^ i£|«ttOT ^?Ft <TC?R^ I 
^IC‘5?$ c i ^hts (RRHr,*i| W i v lir *tfii< s;Rfl $I<I I C^r c^io^ s (, «$<] ^?l *ll«* ; S|I<! IV'J* 
^(.L’l* -5(1 & < J |i^'5ri* f*R* fep <3 ^ *jBt <^r <R^l ^I "^f°f ^<H55 fo^» (7T 

«TR C ? R7f> f^r(,<P<1 9 lf?l<I ^*i ^pBS 37R ^T s t I ? fT%?T ‘ 5 lf5 C*R5 

^ wf ^3<rr *rife ^ mT'3<it ?itw wt ^snt i 








2 . 10 : 3R 2.17 'JJ?I iflTft* i£i^T '-■i«jW tl 7 tfW CWT?f f/FlTWl 

vWttv I C^WTtf W( ®fTC5 f&tm W I 

A V® ^5FT *T^. D £5 C C® $3Ff Sfl^. D 7£ 5p»H ^T vi'PIf»''=- 

®flW i 


mw iw <<n?r ssj 

’ff^T^r fer ^TR^TTbiU W <TRT, ■'5FTT5TR W 
(TTCTs *TRR ^?Ft <f^i{/3 (<lMl!i> 


~ijiw tub iRT^f^ , *f?i < i tr, '*ifa 
7f^rpc| ^ mefK w?rj *irpr wr 
i*' *?t "5TT 'S \9(/s\ -SlMifll fspHTS ’flf^ 


c*m - , 5nf®t r.^ 




Timr 


Tf% 2.17: iSPUFtf w<r 
*itw^ i 


^ll’s ^rf^T (^£3 (TFt" ^<T U t 7 R7T *HT "ST?! <7Ff ^ V i>l$fc'l IpFT Cl <■'£££- 




] 'l-fcltj «ifvr f=j?[ (?(<RS ?5?F^?T 'sisfc'i 

-i--?-1-i 1 — T - 

TTOf 

v - nc 

#r 2.18: % ^sj^rsr 'B3F ^ MlWifn 

'i ; «^t c 7 ^) ^n«5n , 5ir*i«ii ^'in? i£i , 4»r 9 FF5 tt <rtt 

5:Wir.fe ”sRT ^ifST | 

TRyfFt r w -5i?^i v£rs *»jin;zr -sftfcRv ttr c*^r <r*t c^ cw? 

•lic-l •Tt I 


‘fltosrtf ‘ip’ ^fi a ^tftt ®rn^p ® ivc^i 
*m ^nf t? li t w ^ &*[ v 

CTM I (^ 2.18) 

v = i< + «r 






2 . 11 : m 1 ftPd; f^?r csfw 60 km/hour 


Tsd^rat >hw<i w ftp; <rf <6<Ji>i<i *rt ^c<r <?rcw (s) ^ ip^ 

wtt'=t1%t ^tkm <u«*j5i^t'TO<Tm <M« i 

c^f 


km 

v — 60-- 

hour 


60 x 1000 m 
60 x 60 s 


16.67 m/s 


<t>ksr$ >r-4>blfD ifi <hr 60 s ^ ifra^t *t1% fg^r <?t^ ssf wr 16.67 m/s 
fe C%^ C*K* ’ttf^fihr W c f W? 
v — at 



16.67 m/s 
60s 


0.278 m/s 2 


&fW2.12: 'W@t 5 tH%60 mile/hour c*iFf ~mus ^®t<T tf®R <njf ^pr *rt?r i 
Clines 5 minute ctttt i ^llf^fD<i ^*1 ^a? 

^=r <?rtwr (M <ii^cs ^ (M ?rw<r ^ wdii>» ^r 

^F*R <K.il(.^ I 

^TkTt<r ^N<ll J1'«l(.il<1 T SRT S ^ <R 1 3HX m <1)<1$J<1 I 


1 mile = 1.6 km=1600 m 


^nf^r^c^r 

mile 60 x 1.6 x 1000 m 

u — 60--—- 

hour 60 x 60 s 


26.8 m/s 


•flip* (T'Tr c^t v = 0 

v — u 0 — 26.8 m/s _ 

a =-=-= —0.089 m/s 2 

t 60 s 

-0.089 m/s 2 i%PTr^R0.089 m/s 2 


^rkrn^ T5mfc*r <Frfa ^t?r <*m>t *p w?t ^K-sH 

(7# ^13^ ^TfWtwftks C^tW c=r<r g fel I <jfr%T 'vsp 

9.8 m/s 2 , ^mr #r % wr§\ c«fw ftft ^tw\ ^t?r 



Ml'ofc*' i* = gt *nw i -qi^rar *ri f%|j f»w ^ r.^f»f?i »im vfrfa <ii^ 

\pTTff> rFT5Tfl 'K$ ■^br-l-taifllvi <hT 1 (’.cplTS • 


^TOFf 2.13: firer effiT pWRrTf afli5T =>i5g? rr* Tan Lm/^r 

/p^i 'RiC-** FTe i THfiR THR? 

T5iRjr ■3|r*i<i1 n«|7y .<r-iOfl R-; '6?RT (,?I7T fyg ’I < v4l t l C^U5 Rj C^Tfri (<\*l TlCM ’i• ICTi l£iG' 
'■’SNFo THI- T? C5f^? Tt 7 !! ■*gi:M J$ I •TTSPTI nfcr i£i5 •^l fl u ; l *Tffa -«r^Cvi ^ir® 

1FT TR 7TW 9,Silt’s* ^Wf* Wl if? TTHTW^Ts ^Rl, iSlBU’P C^ll S?I £, ftTC?i I 
i Ti'ffirg 7n f fT(«rAJ c i'S’^'? ■$r c i t«r 5W ‘nr^iGi sti ctoi lores' Tiwn^l t*tr 
oj^ppi R* 4S1 'srn^. j|f tit t\ 9,8m/?" jjft twt W7* i . 


Jj§ 7irwVl<wia|^M'i' ^T ff t o CT ‘TTRPRi <*I«J rTlWl v? GWWI W.*!*! ~?7Fl '!rfa <■■</■ 1 -flT , 
‘^TRTf ^i<ri6* C-HC^ffe TIT* Z»uT ^JfTl 'i)TR H*l ?^lVl '*?• V RI T^W? lijTFI ?rrs|^ *TfM IH& ^ifeCTI 
I W f,Rf*l TTT T7f TRI 1 TffT,i l^lV.'lCi) ^Tfi .SfT frfXF Sr\l^ I **|ipp '&!MC*lS offWl 
T5r tVrPrT Gil-'SM f/f?i;-T,* ^T«T tufa T73 <.<|*oi (• -^TTRf I '5T3Tf C^fT 1 ? TJ (.TfGTI 

oewf.* r* TrivtTcr ifjTif'ir i c T n v f 1 M tlRKn r.^n w niinorti sh (7-r 

<^117?) i, *R1 RT C*r*TR ’7R ’aWt C ; ^?y *101 S’) i lift sfTJT'v 2. 

Trrsr?!! 5f^i c^SWfl fsHiC'i f^i ctTs— <?»| 'O'sr yiji v^so < m 'il t z 1-fOTfe c 1 ! 7 * 



SjT 2-19: ^Ttlr nWi WS; VnHTfT’Fl #FF f) /TPlT'^T 


^ITc^ *ilV Li|srT7i 
zm 'pikt csf? 2i9j 

*i)T?I TrTFI TfJjpi TiJI 
'*l^il’l RW <17075 

^iv^ii ^T'-ict 1 *\mt 
'*»^r 

npa»l TPF 

ii)c# Wsi^R IRIT 
i^j’rRTn? SST-^CcHI TfG?l 

?rrer?r 0 g z - csyswi 

'^IRTS l/^ 7 


-1*)?(.'•T5! ‘TllPt TTwfll'vi [) \Ulti *‘)5f5{ cTT f] COjB ^ 

TTS.C*I iriM t?t 1 TJT»T, fci5t*i t^rTT •st^ 

iifsrs .--ih ^ 

cpsvf ..TivT --iiwpi Tit , '•^M's’Mi ‘^1'At.fr, jJW '*^i '0C^l‘ 7 f T^vn- i S?g jRf 4 ( ^v% T. • 


f*T*« y/, (T-1'’^.'S 17517)1 ^ 174 iViNmIpi -IT; l^M-i 1 ’! ’•')•' "• ^17*i TT9 if , IJR'nT 

■iW'ffl T\bic?* *iRr*i i 


TTTTP TI*M'[ '5rr3T((W7l -i*l -t^ T^fT , TT 7 i TTIi i (TTC 1 ) li 1 0*T»I TlC*! j^'T T?iT5 

UTri iTR TTrSfTi i( ( '*R 5TT ITT? »FR *t 1% | tl-iC'j Jn’-ITWl MIRTt ^IfWl 'I'fl' » 

*/|im: 





•swfc 5jra?ri 'Wi'il TO 5.86 : fo& £TOf «|3R?| c?fe ?FTO >9^ (pjrqg 

tJWT IpfT* 5FT 1 m/s 2 '- ^Sn^-^rRffT 7 T d^nprr f"-^^ "?^RT 0 06^ 9.8 m/S' "'fTO 
■3T c*?ir;*:i ^?r-i tsnsan^r <hci> i 


■**} i£)Wl '!!«<’ PTOT S^FT ^T, tij'P’f t^fF^Vi Ti 9 !?! 'qlwTO f^rf*i>i <5WT 5^ ‘JS'oH 

v6'iC-Jl ’t|»3*f , f^r TOW 'SI|i[^)l t<T*f £1fC*7<7 ipTinl ^?[i^f*T *lT‘j f.^fTT® ^ftfe I 'i|'sr»n 
-Twii<i w*ir ^r ^?p5t fof *it i.W'f ^rr#i •ii*p3r i^Mt *ft% «rftn?s 

■^Tlf?! '5!aC-t ^T'lT^T '3JT?T J «MJ! si .<i *7T i 


'5Ht4«T*l 2.14: '4)<ptl wpi TOfcr i)TO | > c ' ^TOI ?n^JT i >:to r f vt^ ji-tsttt snij#r 
'ITK^p Jj/.^iW' I tf? I'.JiW-'^* 9 W v|ir.*^f.?i<si *rfeiPIV '•P'S $ r .<? 


$3?T: 15 ' <JWF flWT *TO 'f^PW TO ^ 

a = d si " 45 " = 9 R * 0 71)7 = 6.93 m/s 2 

•'.<j , i^ ^iirfer v — 0 *t-i c.o'^ 2 .s 

v = u f nt = 04 6.93 x 2<?i/.f= 13,86 m/s 


2.6 «ff^ (Circular motion) 


SiJ^.iI feT^T* ? jFsC‘S £3 c t TCT silc^l 

Wl tototot frTO^ C3TTO W%<UM / \ 

*TRi^l I <il<iTw ^**31 H'l' l '-T*^ C3T "JsPf f \ 

T?T CTOT TOP-9 ■XRTif Wf TO I TOKfl I \ 

A$t=\ 'S6Tc < .l' , r i(.tfe (/PlC^T -^ Sl^rCTl v jy.i I I f < ^ 

TOFF TOT ^fvr% *pfa m #T TO ‘-wt \ y 

TORTFF fro FTFT CTOT9 CTO 'TO' l 3w|^.<M \ / v 

■^Us TOf I filfTO 'lTa«i C^TIrT TOTOfBt TO^t f^T, x. s' ^ 

T^pfsTO" t^r c 7 ^ ^rrsTrr *k»j ^TraTO” —-- 

TOJPI ^fTO TO>I (7f TO 5 ? K>f CTO CTOffT TO ^ 2.20: ’/^\ *¥s] ^f*T<iife TOr 
I ^TT HTO.) ^Q^Fi’sS, ^ lWi’I'l vi ?C®~ <^1 5in?f i» i?<rs /■ ai^nw' 



£[?f 7 rr 5 rra ic P®!T?r it? <pr,ii (,<ii<irf trlsi ■*rr i (©H 2.20) 

£? f >'K,b<ii mcst<h ^ < p?ii -m c 7 ^ *4 ^?r i£R»r>r i? 

<ii<!i=.[*1 I <511 y^[ WTl^r srfsit £IJ& IT-' C<1®1T<1 C*T sg>^l'*ltL5 

^ST?^ *n<ST *C4 LT J ^TSTiT ^Tf Wk,© C 3 ^ W^ITT <t»sil*J "SmTT »IW ^lf*|?T SifcilfiH 

jffs - v ■ e j’<3l < pi«i ^ c Ita(?t r, <^rt i s 

l<P^i> C*P? u>l3 ^Sl<r*|^l ^*\U\ V <3<T§. T O.H 3.1*1 <K*1 frsfef 3,C*1 \ 

3tt© *r?75t v <3<Tv r < ti<i<l*i wt : 3?f <pf?r w*^ c t to' 3i?i ^fliUT lt : *rt i (.<t*m 
v/r ^afo wtw t 1 

vr <Ft*r 6 f *n<2it' L‘ t 1 

r/ v »'-ik ^T^'f *rtsrt- T 

U 2 /r z&m'. WJT: LT 2 T =*T*nJT (TOTT. 

<PlC , sr* '5|l»|-fi[ <iq^s * i TT1% 17 ^ / r 3Gt©. 3 ^ e f 1 1 3fPT??T? UTS! - '^T c f»)\srf* i -s T ^?f c r d 

a = v 2 jr 

■®nR 'SHK (.vsliiir.^r 'SIC'HC^ W fl TU$ 'SictR dFT-f <FSW S«r.©- j^rf ^ ^rfsT i 

^ ^T^SfTfl? f^TT 1V*!<i<r**l ^Ff <1^ c^H '• 

2.15: i 4f^ CTO 5 etfts WP 384,400 km) 

T5T*f C*l<I3v3 T i^C5 <5t? 3% ^^5® f*r<P Tffl *>■«»• ©Ctfc ' : 5f3r i33 

fcr 4 b-si© vn«M*t $<i-r •fif.fK.® i v 5ii'.|c|| ‘3riPi ■sj c t?7T?r 3 t»-i i T y?FT rcc®: 

•* 

l’ fc 

a = — 

r 

C*^rti77 i. 1 iTUT't^r aI's^Pk* •H* 1 ’ arfi< <£|«r? v sj.w < j ~i <ri i‘ l ^rvlqpr- <r?r 

(.wvii ?(.•.!(.© c^iPl 384,400 km. 5f«-K 2 jvic*i v c<ra <c.<i i 


2 KT 



2 Jtt" ^.Cws ■ 5 ’rf?rf*f k3?? T 3£W5 ‘ ! 3J?TT k£Rs<n?r *JC?1 ^li-'lH qw i w<raT 

Trmr ■5it^ii’/t<r ■o , tPpi*i ?ivf <r>ni ‘si<ii 'SriPi < 3^5 c?!^ 5 

: ^r r n' '3il'* f n.'i« > r*i<i t*^vi 29.5 fw»r 1 ttr oi| >\(p\ 27 f^TO <3<><ii?i ■'^<i ' 311 ^ f^s 

4t^f4r f.<ii’.? ^ Mr.5r v. rJ tTT = r c«-i3— •il'S 4p4^t C’It^s biwe.^ lA'p '^i-ps ‘S'liMI'i <3*p?«k.<) 






*-> TtW 'SFf^lflf 0*F G\ ?llf*f'^ : B 5 T’R’ R5*lt <r??TT^ (^T^Tf $(.C4P : 

u: <sW, *1*1 «W 'S^s C*T C*m 

a : 

t, C7F ^c«i ct 

I?; -i)i^>ii5>|^s >i^t<i<] *i<r OT 

s: 7f^7| ^ oifR^i <r 3C$ i 

irtHepifir ^trrf c*r ^f^rs 3i?r etm ^rwtT «£rt tot (M w cwi%. 
<^i<p17v <nRs c^tc^ C' ito» $(.w? .v <n ^ i ^if^T c<pfc»rF ipp *rt 

*|R<i'.5*» "5R Ft IFt^ ’^rtftT (7R C*f^T C*TF F*tF (V — U) "^FfsF TjsTjp kCtf? 


s = vt 

<1FF ljRF c r 9 Ffi?FS Tli'tM 

v = u + at 

^f *uic*ri fh# ftfi - 51 ® i 

■^1 r.i-ri' '3|fsi?Ff*? * 3 ^ CFF FRUTs : 5]7T 2 {fs 
C<C*'t?F G T? -PjC, 3<i V 1-I<I m <J>(/J 

‘f-W ^Tf FSFUR ERT fe>i|<? C'S "5j?f | 
•<R<R?t feTFr-fR^T*i 3RT f?C*fa #t?> 

(<Pl1 e 7f«lH) ^TT- CFWTf I'FSl^ 

<PFw5t u 4 P 5 1< I (7T&F FSF 5T7T ^R C F WfsiFT 
^^STIST >1*1 pM feT irWT ^FPFife I 
#5 <arc?t?r *if«Fra* ^ffff 

S — l 7 t frplFT^ ®FF% Ft ^RfFT FR '£FPf?T 



0 t/2 t 

TO 


fefa 2.21: RT^TuRT ">l Rea TF C<Pf $£(.£? rR 

C3F 3 C"|5| W(.’| 51 »j|‘1l| •i!l«lt‘ CTH 




% c^r v ^ vo tew ^ 

s = Vt 

*s% ^rfatw?i ^ c<r?r fa crr w 9m w* i ^rj f^n# ^sf i <rw 

fa ^ ~m <\^ >®tew ^ ^rt*r ^Wsrrf% wrr RtR i 

<mt Rt?T #T CRttRl ~m ^fcR 4l^o «tt^ 'votew w W C*tR RttRR ^ ^0^ % RlR I 
^f«fk 

u + r u + (u + at) 

V = -=---- 

2 2 
1 

V — u + —at 

R4‘C$rt W$ 

s = Vt 

1 2 
s = ut + — at 

2 

rftrkt ^twt- WsW ^ rir^ir wt ^<n ^twr ^Rwitt crr w 

i ^iricr *rtfR ^^rcsR^t w Rifcr c#r ^rr^ftwg f^rte-t^w ^ r4usf 

°iMw, RtR c»^wfR wtR ^w^fR'Sski crrr*cr w«fM RftR i 

i? = (u + at) 

v 2 = u 2 + 2uat + a 2 t 2 = u 2 + 2a (ut + ~tit 2 ^ 
v 2 = u 2 + 2 as 

^tf^f 2.16: ->i Ki^»5K.°r b«iiiH (R^R/tT w<t (RtR<r ^#2 crsw *t?r R<r c*rc*T 
Ircf rRri c^rtRRt 3 jr(.^ i (R 5 ! ? 


RRR (s) 

0 

2 

4 

6 

8 

R4 (m/s) 

2 

4 

6 

8 

10 


&Q3: (RTFl ^<f (Trtwf, RR'S'CRt Rtf*t RR (Rt 5 ! RRR <Rfi> Rv^lTt f^R «t^t RR I ^RRR' 

Rft# (R4 Rl(.s?. <T‘l(.s($ (R 5 !: 

2 + 4 + 6+ 8+ 10 
V =---= 6 m/s 


(RRRTS- RKt (RR RIW -sl'^l ^5 (RR W RER? 


RRR (s) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

(RM/m/s) 

2 

3 

4 

5 

6 

7 

8 

9 

10 





9 # 1%sr cwf ^5 <tt V 


V — ---= 6 m/s 


^Ttwr liRst C^ICTf^l 

'Sfit SHW ^ft<T C'lw -5TMt <^Ft ^J?r ^ c*r4 w? 


^RiT (s) 

0 

8 

C^r (m/s) 

2 

10 


^ <m ^c®t ■ 


V = 


2+10 

-= 6 m/s 


xsrr^mr i£R*t c^if^ i <i>lw< (TKt ^ c^t ct?t 

(TTtWf- “ 4S J sfsR « c*r*r c^r ctWI 

ea|ii<il -^s ntwst wife c^ttt%r ^ <ftr 


v — 2 + 2t 
^fku = 2, a = 2. 

iw *r?R/R c^t 'qfo i 


frftW 2.17: #r >i^+^t^5r , ®1^?r c^f<r fer#T^r? 

^s<r : *rat a — 21 ^r$ffe ^iiicii<i ^><Hfi5<i ”5^ i u — 2 ^r 

v — 2 + 21 2 

^ <rfc<f '’3rfc , i<r^5t 2 s c^f R7T c^t¥^N<il *fl?r: 


^rsnr (s) 

0 

2 

4 

6 

8 

c^t (m/s) 

2 

10 

34 

74 

130 


^ c*rar ^ c*r*f c<r?r ^f% -awi ^rfr<rr +H; 


1 / = 


2 + 10 + 34 + 74+ 130 
5 


250 

“s” 


50 m/s 


^<ik<i ^<p 5 w*rt*T <i<gfD<i c<pf sff% c^k/k^ ^rMT ^(.®i ^ 1 '*i<i I : 





^rsnr (s) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

Pfa (m/s) 

2 

4 

10 

20 

34 

52 

74 

100 

130 


#F ^ fat •sl^l ^ PT4 

2 + 4+ 10 + 20 + 34 + 52 + 74+ 100 + 130 426 

V = -=-= 47.33m/s 

9 9 

pr4t *rfcae i#r 'srtpi<r c «t^f i%sf ^rt=T fapiif! 

W?<!Pf<T Pfr Pit PTM - ^Pf ^5 p! s|^l Vo|^«1 #r wr? ^rat cn^r: 


7 R¥(s) 

0 

8 

Pfa (m/s) 

2 

130 


2 + 130 

V =- 

2 


= 66 m/s 


t+HUl tw? tw ■spf p4p#t *rt! ’srtsr ntfa w pifat fa<i pfa pipt 

•3'S#[ i s C++ fapF 5 6 pl <1 *rfpr I 


2 ?rt?r pipt c^tPiff: 66 m/s 
5 ^t?r PiPf c^fpifa : 50 m/s 
9 ^ PC4 c^fpilt: 47.33 m/s 

?[fa ttp«|pr fas f^r^tsr (it# ttlpr ^?ips ipW orto ntpr *r+r +)H«j+ih 
faftpr^fa) c^Nfar: 44.667 m/s 

^rost cspr <rtprt«*tfa<r pr >faiwr«prr pi<t ^pifa ptsptT ^ >i+$><ipm wrr fats'. 
^p» patfap?<r^fa<r cfaprr^faw pit- ^R^ifapt 'vzF&te nfafawfa wt w i 


^rt^f 2 . 18 : ^r^T# <IP# 1.5 km/s PTPf ft Pf'Siik G i<i faptf 10 cm pp 
cnpn^ i 


^5<T: V 2 = U 2 - 2 as 3J2it <imi<1 +fa: 

pfa pfa v - o 


0 = (1.5 x 1000) 2 - 2 a 



(1.5 x 1000) ; 
02 


= 1.69m/V 


a = 1.69 m/s“(f^4Wf -1.69 m/s) 





Sni^W 2.19: 2 rr\ «Ftc35f j^di 30 u c-MH i$«ih 

4 ivt ’5i!i'b (^t4 2 . 22 ) 1 • i> K.-i3 ^ < p*ii , fi , ^' i t?r c'fc* 5 ' 'ii^i c s i«i , i( c i -?c^ 4> ,, :> c*r^r 

1*l£b C v lu*J ^I - , 'H. < 1 I 


$33: c^rt ^nfvb-ii vp'<FT a = g sin 30 = 9.0 x 0.5 = 4.9 m/s 2 

: s — lit-\-- at 2, 

2 


5 = 2 m, u = 0 ^ 

a = 4.9 m/s 2 

1 2 

S ^2 at 

0 2s 4m 
a 4.9 m/s 2 



/ = I—= 0.904 s 
J 4.9 


wfr 2.22: 30 u c=5T£ c T^ , n •- , p#r W?r 

c^rcir c=t^tt nrfr c^i ttpiw 


•W&K v = u + at = 0 -f 4.9x0.9049 = 4.43 m/s 


SI'-W S 'in?T -*f *K,'^ ^ft% I '^11*^1 T SftT s T 


v 2 = 11 2 4 209 = 0 4 2 X 4.9 x 2 = 19.6 m 2 /s~ 
v = 4.43 m/s 


itNflI ‘iFF? i»3il (Xlcrtfe ifl 5 !?, C^f^PTf 41^15 ^ t-T07 C»C*r tfR.4i.l4 CWf ?Tf t'if£ r lf5 C^f 

(,<1^1 'KJl 1 


C^FTt *lll^ ^TC*T tfiu40S' C^TFl" ‘Ht# 'ill *J‘ll 3|4l SR < I'S £44 

■'Mm I 


SJl’ivihl ^ W S — ^ C49 - X T*!?" — \f l 


T® prr V = (c^r+c^m OT)/2 


11 4 v 0 4 4.43 

V = — 3 — =---= 2.215m/s 

'i »j<i 


t 



2 

2.215 


0.903 9 



2,20: (^r 2.23) u^rnTTi ijfl* rsiw frn 30° 4pfe 45“ £WCF! 

awr ?rrc* i 3(i r ’ c^iw toit <pic4s i ^ isi* *r.i flsj^s ai«r>l?T •Tic<i« , i ^trs^p cww i 

IZ>?s tj?R PTr^' TO-1 ~ifo(,*7>1 <f£?? -(5 Wi.M I (.’•*■) C^ItT? <fR 

^fiwir 

SW: <1^1*1 TirSfir **l1%, l*r.finr -!1 ^jTZpftTRI TO 5*R ^5 >fH>|Jfls| ^J?T >|•Jl'j)!*n»I 

Wl W, 'STfvfW 3TrsRTr •SilSfrORJ i;*WT ^t oiiThmh, PW ^rpi^iW ippf, 
3iFfK*i-r? >rsra *i^sftr 5 rs-iii1f rvi-tr ■^fs - 


>|U>|'ir^ <±|Rfi?T 5TSJTW <p?rr ©TR : illi/irifc aR - ?/ <$%& WT 5T/T l ?IJ" 3 ITNT ^S? t 
ir-W.fl 4<Il7ll l«tf^ *liTfltl *TXR RTf pR : i*l?Ff <il^lT71 



"sfa 2.23: JO J *a s r: 4 5 u crrrt t fc«T rsr^t <t>i^c?rra n«it5T ^m*i 
’il'iW c*^[l i 


4 writ?! Hit c«Tlfeic«ii'<i Ra 
'TO! .W , l 7jf§ S7R CRs 
WT*1 Tm^i^ 45° CS fTFH 
TO?! t«J>WT CTOT 
S^T? iHF WW i 'illfT-Ks 
vfj^sr 0117,^ Nps kii^rn^! 
*Js|T»T fRI.S'J 'M/Vl I*7 W» 
-W3F 'Mf> Rif - £(ftr v ftR 
R>i|1W 3JRSW ij^ TT|7?|]/R 
-fpR 3pa^ ^Zr- -?R rw 
TOf-THI £ C JT*I *J!\W 


30° ^rr2R i*«?tr.ala tTO Wfl WH TOTT 'STlRTWa i ariwg^ w« ^ ^W i Ul 

: ib*M Ifl^ii; 30° iflST asjT ^JITT I S , TTit li WtC-Jifof^ ns ^TTtfap^ -.t'lW 

i,i'f»30 r4 = \ ft 


r 1 ft 
Sl an 30° 


[ft 

0.5 


= 2 ft 


RS3 iT*RT 0 Tiwr *TOTTOl ^RT?75 R5 -IT - S[ «fl#« TO!TO! FT5, 


Ifi - 2 x la X 2.54 - Oitom 
30 rj ~M flit! y*T , Win ^*1 

o-i = n sw 30' = 4.9 m/s 2 


R77^T«T 7T*! *T f«77T7 V| ?r .»1 *a)Rflf f^siT^ I 



v i — u i + 2a 1 s 1 


^ftf% c^f u 1 — 0, <Pi(.®it 

v 1 = y /2a 1 s 1 = V2 x 4.9 x 0.61 = 2.44 m/s 

45° cs <rNt^im^C<ll<1 -411% l iqijfa 

a 2 — g sm45° = 6.93 m/s 2 

to<Tt CT5^ ^F<pT «iwf^ ^®1t CHCHIU'S to (Tit I <Mwt i#|<r WIT ^Ttftot U 2 . Ct*r <tt 
V 2 \3|Fs^I'® S 2 ^5®T 

^2 = ^2 — 2fl 2 S 2 

(7TC3^ *TW# (TTCTf?! f¥l#» fe? ^Sf to 4 to tot WOtfite to I tostf Wltl 
1? 2 = 0 WTS, = U 2 

U 2 

s 2 = —— = 0.429m 
2 2 a 2 

tort?r to£ itoMftfa tortoto£ to: 

h 2 = s 2 sin 45 D = 0.303m 
to toto ft i£| tot? 


0.303 x 100 

0.303m = ——-— = 1 ft 

2.54x12 J 


cto?to wto ^nra? <rr to 45° 


lft tototto?? 


wto tor fog (Tit- tot ^«to to tos<T ttortor 30° ftort 45° Tit to <rr (tort 
ctot c^fo 'it (.<p r i ^trr ctoil 5 w $I (Tlc^t l}ft hIc^i t>l *rt (.*?'(— tot fW ctt 
i£R5t Sw/sles foto ^Tt to WIT Ctolt <TFH W WIT (TPtlTTt Stt*®! fto iVlM 

c^N - 1 ^ ^tot wto'o ctots (.'»I *i<i I sfh(.<i i 


(torr wto fetor to tot '-Tltoitt *tor 30° c» <rw wtor cto cto 
tor <Tlfe<T feto (TlfW %T, 45° C» <fet Wtfe jfeiElt Cto totsT 7RXT feto fog WIT 
fe^ 5 wfe C<RTt^ *ftowT toC^ - (Tit ^J>1t<l TSf^TT fes[ ^tot WW «P<1(.^, Wt 
^t?T CTt ^fett ft# ^to feto" lilt WRXt<T WIT toltCW c^t to W ^tt 



Rfttrrs (Tit i ^lt<wfD Rft fe (Trtt R»rft7r CRtR^ wi (7# 

x lf'5’fkR (TUT I ^ I *!<l I (TlttO |<k,<id«iI <p<|[t *Tt l) 


2.8 *tW^3T (Laws of Falling Bodies) 

R^rt^f R=1lM g *T ^JlWt'Sifk© <Fft I 

« <?r , >i5l<M®rec s Tt cr* <KRft (TiwrftR 5 ' t* >i^ ^rM ^ cr* R* ^ru 

CRR R#! ^*1* ^RO*R CWlTT s RM^lR <FRt ^n%r, 4<TftR ^ot CRlRlttRt* WV fa 
RjRi>lR Rs**^TC°t* WK a Rt fer g f^r- «^13T ^ *C* RN%J! 


v = u + gt 

1 7 

fa = ut + — gt 
v z — u 2 + 2 gh 

*bi Pi ft's* rw w c* R>«ifD (nwrt oii^i (,=1 ^jsretFit ^twr ^rt* t%|> *r?n 

2.21: farc^a>R iW ssfcqT (77T CRlRlR r%t 150 km/hour CRTTt RR - 
RftRI <7T Rft *Tt^f tRtRR RRk <K|i3 i <^'S ^RTTT ^TT? 

S'QR: 

150 x 1000 m 

150 km/hour = ——-—-= 41.67 m/s 

60 x 60 5 

R*T ^TCR ■g'SCR RtRTtWt^fts 1 ^R c f i£)t R*#tR R^ (VlM R4W R^RtR I C*lR Rtt 
<Ff1t (TfTTTRltR I (Tit Sw?'sli;l(.4> h ft^tCR fR^tCR 


v 2 — u 2 — 2 gh 

v = 0, u — 41.67 m/s, g = 9.8m 


Rtosft 

u 2 (41.67) 2 

fa = — =-771 = 88.59712 

2g 2 x 9.8 

(2ftR 30 R>Rt i^HIWR *f*f Rtt!) 


2.22: ?> jRfk^ fer r^MrIr r^r «ftc^ , ®twR ^rtir^ cRf*T, srtR 10 
km/s! RR*R ^tfWs Rft ^iR^KTlR fkR 5 ^RRlt RRRfcRR (TttRt ftt (TibI R 11 ® 

■^kR? 



tej: Qk<^ ^FfT Wt (7T?I Wl?! C5tt ^ft, 41.67 17l/s *£RT 

10,000 m/s 


^tosrt 

(10,000) 2 

h = - m = 5,102,000 m = 5,102 km 

2 x 9.8 

<rr4 ^ c^Wts <aw ^?rft iw «il>k.ei ^5#f ^rcn wt<r 

^rat ^iFtsr ^ 9.8m/s 2 , isf^t 

^ifW - <ift ^itt c ? iw Sw ^rlQTrt <itsr ^<r ^rl*T <t»»ios ? ll<p(.<i i *h^t 

v 2 = u z — 2 gh 

(7T<T <K<lft (7PHFT ^ fawft g t£RT ^rfc*T?T ^llfM^-l ^t I ^t Wbl<1 C^STtTT 

<ntt °riw *41 ^aiw «£pk <71^ (Tit Itwr "fe ^tr *rt?pr 

*Tt! *l09ft ^RT»I<7T S|C*|?r ^5?T f^t : 

^ fag farr ^f^n<T ^rrc^r w c r <rr ^rr <nt ^»kn ^tr 

1 ff^T 4tP'- 





1. *t 7 TT *Tfl 'Xlf? RT- ^^2 5^ WK I 

2. ‘ !> ftVj<i'-i* i i9¥Spto ii n%<r^ we%. *tt i ^irr *t®^r ^tjst i 

3. tor ^TRiTf^ft •sri‘i'5 "fW\ ^TI^Vsrft'4 ^Ff <y^ 6 W ^1 v fftr%?i : v£|^E?| 

•“ft*te iflwf c.ws ftor isr to> tor Swj^f cidw 

f.STCS ftol %• ^ S'* ^T C*VF 1 SflW (^1 TJT*? 1%^f &|5 t (T^Wf'G <l\olC>l-«l 

^Rirwirr^ o 

4. ft? •■q^t c^ikt #1 fto I km to to n=r 

to? l krn ^I'S ^ ^5?i to?-1 /cm c^f ^imrer w? 

5. ^rsr^TFii? f,<^i 1w*f >i*o t% to? 

*1*1*131: 

1. <£ito *nftp t^sRT?| 3pr r!*li?^ 40 km to$ i^n^nx St^fiJ 41) km ^?l ftz^ ftrffiTCf 

•spra 30 km *fto to? tons. wa 30 km tow to tore, 20 /cm 
to to tore. 20 fcm ^s?j to? ft rare, U) km °fto to 'ftranre, 

'©ftoto 10 km tow fto 5 Itore i Htfefl c®fare <yiF? ft 1 ?? w *ref *ifre? 

2. to 2.24 4 0A ^0, SC 10 % CD 

r\a iSpiT* ^|«f torfe “ ^ 

c^ilir© <n^ *r*n ip# 'ws i - 1 

3. to 2-24 <iy ^ a/ \ 

«RPglM ^5! W ?=RFI3J fcr / ^— 

DA. AH , J9C C/2 C* ^ ® ~ / 

2F7^»f ^5T l - / 

4. -sTit^sj cw $0 km/hour. Q / ___ 

1 minute to *Frf^Tfo *iftoi 

J{ 

v r*i^<!W c 5 !^ Wft 50 km/hour 

il^ 'ivir.ij vrif^i 'srftuZR lift 2.24: t.^f ‘** ffsiw (.«r=rfej 

5. to 10m /.<? ipupi ij^r 5f?r ^rc-rs to tore i i^l 


B 

c 

J^ 00000 * 

\ 

y 


/ 

/ 

D 

/ 


_ _ 

-1-, 


lift 2.24: “* W!i (.'SPffel 




(Force) 



*t3tWra MjiiSiPi 

^IJlWtS nfaSfci, CWtl^T 

ii]^S. I ■•sl'l't' 'ail^Pl^ "35ft ^ I Wr ^■'fST 

4M4lft4. C^JlWtelW'J 3pTT ^r#t5FT | 
C^MlR^'k^-a ^I’iL't'f'krti Wi cs-j ^Jf t nl1& ^fsr TlPs^rf^ 

i u] 't'|i* , . c f ^rrr<l^ oLm 
CdNHt«i <: 1 |, . l i.'H, 'il’j| ■'■6 |i , .< i C^iT^T ^iloj^i ^e. ^sk-^ ‘4tf% ^fFw 

•prf*T 366 W 2008 

(.■dl^H <• jNf^K 1 t>|t> fcl •L'sth'd (.‘iN ‘tFfrfa \sk< | *4" jj| 


Galileo Galilei (1564-1642) 


3.1 W^t, ^ (Inertia, Force and Mass) 

<33 'ZKfa ^1-4<II C^t, Wl%, ^t ('iT4< ?W), ^rfeFl^ ^ 

<K4fe * 9 ^ i ^ ^*rn^ ^ 

•>lfew4:/?tt faf W#r&aH f-m | r <& w ^ ^T *p 1W: 

ffi®i?C*W st^pJ ^ ^ Wt ^ ^v 5 ! f^T ^ W/t s*M 

^ l r tT^. C^t <7H^ cdfcl Wv-li/f 

f^5 C^W^T^f C^TfiT 3WH if-1^1^5 l) 

^ppEj -et^sr fer writ ^ r-j <i 1 wiff offa 

1^ *J mm ifo ^ ^rr TO5 ^ ^ *n*r i jw% fer writ, 

t 3T5T3T C^nTTT F^ ’-SMy^H T^TZz c#f % *OT 1w IWT'-G 

or?ft *It*T C^TTt ^ 3JIJH *Tt ^1^3% ^JtTT I T 5R|OT frf#rT 



R#®3®t cRc® rcr rr cr c®tCRt R»^C4 biRioi Irc® rcr ^zRtR® ^Rf <?#tc® r<r 

sfcsff <fcr cw rr i Ir^crr efTOr ^r c^fc® TOrri wN^ crcrIr <?#r r1% rr- >wcr 
RTO® R1®t C#t R¥ R^ (tfCR ^ITT M>lRC s 1 <JRfC® RCR" CTOltCR C®tCRt Rt (Wsp R® gfcRfR 
®Rt rcrcr i wr, Rt®tCRR RtRt <s\ r®r tor® f®f ^iIrcr RjF&tfR® cRc® r® etCRffi ®cr 
b«iviH 4®St rto® Rtfer <yfrr— rIr Rf^i r% rr r® rrt to cRRt cm ®tRj<R ®tRRt Rf®rt 
crRc® cr®!r rrc® Rt®t ^R^t gg wTO rcr rrcr i 

[r^cr< 0Rr <rrrr1r “rr” TOR?t <urr|r ®Rt rcrcr 1w wtR rtMr rci® rr 

RRC® ^rtsr^t ^ CRtRflt <?#t <4RCRt RRt RRfR- r|r RRfsf IrsTORR <J^ Rt RCR TOR CRtCRt 
R^ wf '©KCR “RR TON” -<£R WtRRtR “»t% efcaM” ®s#f RTRRlR RRCTO3 Rt®I§tR TO^fR 
CRtCRt Tafrot-lTOt RC®f Rt I f®¥ CRCRR *4$\ RRtsffRSstCRR Rt ®!t TORRt ^RlTRT *t% ®R|tt 
RTRRfR RRC® RtRR Rt- RRtsfiRSstCRR ®lRt¥ TO 3 ^ fef 4®tt R|f*t! tilRtCR TORtCRR RR 
®Rttft RIRRfR®RC®RCR! f®¥RRRlCR^ft? TORRt C®T ^RR RWRCRR CRtCRt RSJSR f^tfR! 

^I>IC S 1 fR^RR iR«lR RCRR R^t RC® RtCR! CR RlRCR f^R R¥ FRt® ^ RCR 

TOR RRCOCR RRC® RtRt R^R CRCRR <#R®R RR CR^tt RCI® RR I fr&Golsl <2ftR CRC® 
RR^t #t, CR^t RRR® R# fog RfRRtR RRC® RtfR Rt I fRstR ^R CRC® TOtRRt RR ^RtR RRt 
f*1RR I 

RR 0CRTR Rt R5RT RW f^R RW CR f^R RlRC® FtR fRsRt Rf®^lR R¥ CR RR>*?1 r RtRC® 
T>tR CR^lt RC^ W®t I R^fR Rt% RRC® ®W RRCR 'RtRRt CR»tCR CRRCRR IrCR ^R^t rTT^Ir 
R tt CRCtf RC13R W5®tR ^RtRRR I ^fftCRR fRt^R 5 f#R RtC^f CRCR 'RtCR- ’tt^R RW RW 

CR^t RRC® *$W RRRCR tw ^tflCRR ^RCRR ^RCRt f^R 4RX f%R «tfRC® RltCR! ®t^ 

*tfkRR ^RCRR ^f?*f CRRCRR iRCR R>t^fR RtC^ I CR(R^ ^ f^R «ftRRR ^Rlt ^^tCR RCR 
I 

Rt% ^stR RRRCR ^rtRRt RtRRWRCR RRW RtR #T C«fCR RlRC® FfCR ’RtRt^ CRC® 
CRR I W RtR dtCRR Rt^R^R t?Rt ^iflR^lt ? tf®%T, CR RRR Rtl^C® Rt fefCR ^sRR feR 
W$ C«fCR FfCRCR, ^RCRR ^*f R% W®tR RRRCR ^TOR R^CR- ®lt CR RR% CRCR Rp! 

WS®tR iRRRl^ rIr «^RtR i£)R5^t Rv^R RC®t \s|RC 6 1 ^1® 'SR F R‘ fe[ C*NtCRt 

RC®t Rt- TORCR A RrIRTR'SsIWsI ^C^IR C«fC® tR ^IR^t IrRR I ^flRRt ^RR RW 

®R fer i£ 1R# ®Rh3 rIr^T fog CRtCRt fo%$ Rf® R*MC® WtRC® R%R ^TtRtCRR CR^R ®R 
R^RC^ WtRC® RR I ^fe® fC^ ^ftRt ^R^t RtRRR RltCR^R ^tR ^IR^t ®lft 3t®FR ^TlRRt 
>£1R>^C® CR^t Rt, ®tR RRRR^t RC^ ®CRR Rt^fe I fog ®R^t ^llRCR ^iR^i ^fCR® RRCR^ 
RlR ®R RC^ R»®^t W ^>liCR ®tR ^RR^t RlRRtR! ^R t>|^C x © TOR® lR^tRR*R® ^^R RC^ ®R 
RCER ^WfR RlRRtR I (C®lRRt fRRR^t ®tCRt ®CR R® ®CRt~ tR '9®^'^t c f ^1®^ ®RT RRt 
RCRCR!) C®tCRt 1®fR W5®t R^ CRf*T RR ®tRCR RTO® RCR ®tR ®R^ tR^bTlt CRf*H W®®t RfR 
®R RR ®tRCR ®®S ®*T I C®lRRt fo^fo. TOFT ®CRR RRtR RfRRtR R® RCRtR R^Rt RCR RtR 
®R CR^f CR^fC® CRf^T fR^t® ®Rt RtR Rt I fog RtR ®R ®R (?#tC® CRf*t Ir^ ®Rt RtR I f®?Rt 
TOWfCR RRt RtR ®R ®R R(Rr W5®tR 2f®tR^t \5TOIt^®®fCR ®R RR I 







'fj?' 3.1 'SpriJH >1-1^1 * Vjjr» ^T*jfT53t I 

'SHI^W 3.1: 3.1 -43 GR& ^75 >I^TW *iTlW ^1 43* C37T3 2T[rr iWHTfln 5C7JTC, 

www w stow ¥?u <!Q»iot «im <p3i i 

tjfi? ariw ww <&& <fprsr uheri Tfp»ff f%»i w 37375 

(i i £prsr sftw 0 c?jw t x iwrf t-, ctiw cpt *»w »w?r «;'«•< $ 7 ® mi 

3T3 ^ <?FW 73*1 735, <P75T?" 73013 v l'l^<!'ir.»lfl £^5 W7>T »TT 3T3 '51^1 'll *].cT»l >1*173 f*T*N?l5 
wioi'l * 3 ^i ®(wiH 3*31 57* *Tl i t} imw t-> «i<iK)f/H ©•■! 571® fw T^c-xs 

(c^nfl? eswi i 571 ® *st3 ^sjcot- 5 ^ 73733 cwi ■ s #*r3 r r 

Tit ^\V5ft ti 7373* tn > 1 * 17*1 <i TSFfOTl 35T 815813 331 5705 «Tf l t j ^574 73K > l''*l7<i 

^ «iw *m % ?nt&c^ >rac«or *tf®%r 33 i w fas i 2 W® ^ «tan*i «ca 

sff>B^|£n ejl%?r 733 57375. 'SJ^TT EStsfaflVB 73 T 73 3«T £$731*1 ^T 53T3 | 

0 < t < 11 L j < i < t 2 u|3fc in < t '79 TViTnl Tit i 
«*prw t - t , 43$ t = t> '7? S%73# ^37 3*1ISWFT 3351 57375 l 

( 11 J 154713 srtw 0 T^IW r i 43$ 1 2 7*373 C*T3 33*1 3 * 1 % 33ir.<0'l TO', 3T7$r? 731731 
efciiw 3?n 5sf^f 1 1 y 7vi73 tj c^fT7 33 51 7* 571 ® 4«in^r iirm ^ 

fifTWW 3*31 57 ® i 


< i < ii 1 2 < t cttott ^ i 

i , < t < t± m ^r erraw mm i 







3.2 <TC«14 st^T C^f (Different kinds of Forces) 


4*4 44044 44 43o^ r&rc^3>i 443 404 o©1443 Rmt 4404 ^4044 440441 C43043 
[<p^c<p 4R3 4343 Rt cnRl 44, fro 444' C4l4f3 gRg4 Rich 434 c^iRl ^4*53 44, 410® 444 

43^ ^fO®' 4W (4^3 <34*^3 44, |?W 4^34 G4l?iG<!> ^ l<p^-f 4*04 C4l!3 ^4*^3 44, C^tSTt Rg'^gI' 

444 44 43% ^%04 (m <7n4 44 , (^pr 444 C43043 fa^G4 (£o 4 r <4^3 <3444 44 - 

^4%13Rt 444 Rro4t t£i 44*4 44044 4044 o©3443 <fp#t f4434 u|PhM fr®f4 4 * 430 © 43404 i 

R*¥ W4*44 433434% tt wf4? ^rtar 4t4 44*044 44 4040^, %404 C4 ^iRi^l 

c^rnt stzm 04 ^ 04304 * fern 4*43 404 or43 4304 ^wrr w-R^ 434 «<k>h 4to4 
(4*t04%t44! Tartar oTlm 44 414 i44%! < 7 ^ 043400 *; = 

3.2.1 ^lW44 (Gravitation) 

<st ^s?4o®4 44*4 4^ ^©3044 ^44 4*f404 ^o<i* ^34404* C4 44 Rrtt ^twr 4*04 (7%t 401^; 
*i<H*f 44 i 4044 4*3404 4it43%4 os^o4 44*343 44434* 434 R*?4t 4404* Rro4 

<}Rif3 434, *(Rt%4* to ftw ^csri *}%% 44 444 ^3343044 ^44 4*fw 4*04 * 

<?%I04* 4% 434134*44 i 434JT4*44 44 R3 oi >4 Rio 4 * cSc 5 r c4o4o^; ^ ^ 4*i4o c t 

^mt RlGW'T*! 'S«TG44 '®|*^R® 4lt i 

3.2.2 ^®%4 tl>H* <M 431453^ ctfa^lil 44 (Electro Magnetic Force) 

feRr fer £4 «ilbo* <?#T fer <HHc^ §4G4lG4 434*44 4*43 43 £W fer ^x ^4C4 
^434*44-144*44 4fl43044 «IWM>t 4*4043 43 4^®^Tt 4wf^ I ^fRs W J^t44 

wm «t ^tt ^il>ic c i i# ^4t ^r- ^lw c^TT Tfrr i ^ ^rtar 

^fgr ^ftwf ^ Rwr 4^7® 4twf 44^® 4^ 1444^ 44^® 

vj|(^ Tf| I 41431444 ^rf#4 ® & 'M1<I 43^34 7t ft^*tT^I' (10 36 ^4 4t ®Rp34 §Rf\S4 ©Rr^4 

«4 -1^4!^!) 44#t C4 4% C4@t Rmit C4f44t 4^4t4 44^® 4t44 4t44 444 ^4^1 fMR 
fe 4tTO? ^4^t 414^4 43444 444 W 43^9 444 f4¥ (Tit 444WSlt4 ^4f 434 

44^ "®4 Ro ^®R 43413444 44 Ro cR^4 43414 C^3 4»^4 4^Q 0®34f4 1wR34 43^ ^14^ 
RRj 3^ (Tit t*t3^T ^jRlft4 43^3 43431444T4 ^iRui 044 I 

3.2.3 i4«i 44" (Weak Force) 

*i]R304 444 443 44 4344 ^Rl 4% (4144 44 C404 444 (434 @4^4 ^4) f4¥ (TTfO^S 
44344 4044 4043 4043 44T 44 I 44T44 44^ 4%^ ctw 44 C4 C4t04T 44? C«f04 4tW 
4404 4304 f4¥ ^44^314^44 440? (10" 18 m) 444 4(4! C®'^r^^l Rtf44l4 (404 C4 
C4^3 (P) 4f*tT 43 t044#T C44 44 (4^4 4144 t#rMu 44 I 



3.2.4 *\<m <i<*i (Strong Nuclear Force) 

^ ^ft w^tu©?r >wc?f ^r, ^©%, carets c#r 

fw (10 -15 m) <k?t i ct f^fjNTT <rc?rc^ 

cwt?r c^ i£rx FwaSw* fefOT ^ er^ ^tf^tt# ^r <ff§? ^c?r Pitwwfj 

i !2fr^ wt «iil3w «rw?r *4?r w ^rr wtt w 
f^t C$d> W3Q»*ll»1M» OSrtWf fer W lt tfw fisft ^t I ft^URTfa CTW (7T 
^ i c«rw ^rftTft W'Q ^t c*ft^ ft©ft ^ i 

twf%T *rt?Ht ^ w *£& wfTr^mr w ^ 

^r%?r^TKrr (^t<r^ i ci^w (%ts, cfN%t) ^ Piv3Q»%ii<i wm ^ 
Iwr ^iNit wt sj *<\(.^ (7^ 'ci(^<p •W^wtFRr «iI<pM<$*jI 

^FTT! (<Ffcs?t ^r Wl *lt?r f^r m 7 ^: ^t<i< $M4fiSl (Electro- 

weak) ^\ C^ - ^T <l c U'® *T!) T SRP9(. s llc<P'S ^ ^fWI?T 1 ®T 7 U 

fet%| *Jtttfe^l I 

P5WTO fo«lf*M #^7f 7 tf 7 lT ^tUS? W\ <u<$}<\ ^7T 

W *ttEr c^farf c^twt ^r efcsff <Rfi^© ^t ~*f*f <rt?© ^?r (can - fer Wtt o©M, 
C^tiTTr R«f^' «rw (TTSTIt, f^t l^TC© 17TF© W 1 ^ ^1FW WsT C^JTTT ^Q^Jt) ^ft<rl^ C®1*rat 
W C^tWf C^tFTf ^T 8fc?ltFfa W 7 ^ ^<JF© ^T ^ C^tWt 0*$$ STt^ltWf 

W ^U to ^twf!) ^5TW ^TW ^t*f w Tj$ 5 ^t^- 

W ^^© ’I# i fw c©M ^fc© W c^m^r wr 5fM ^f^, 

(7Rrn?T fw ^©tw^ ^7R#T >\<n>\fi\ fer ■=T5T 

CFfW ^T IWT '0|C*'lj^ T ftC ? J' ^5f <P^C^! ^f 7 !! ^ItTF Wt ^TfTF ' 9 ltwr c rfw 

^ter wr ^©Kc 6 ! ^ ■^p^f^! y ©ilW c t-f<i<p^ c r ^ 

C«f^, ^*f ^TTft! 

3.3 fi^c«i^ R'©k ^zr (Newton's Second Law) 

^r»r? ^tw ^rr T%f c^r <t# ^ *tt% ^r-l^r 

^jtwra - '©It RS’Dw?! f^©Nr fer ^iNit wT ^rtrr i f^slrr ^ar 

‘ 9 inl v fR'2e|(.*i^ w’lr© (7T 1%iH ^ <pwR<n "®t?r c^twt ^r^rt c 7 ^: i v ql(. c il^ c^t^r 
^rtv3TTt^ ^5 ^rhont^r ^lw f^slrr 

% eWsrJT ^r ^t 1 <£& ^sit^r ^ 5 ?, ar^t ^ WST : 



pteEw* footer ^t?r ^5i?r 

<w c^rfe^^r efcat’t wt^tt ^w ^t?r ^ t>iftt<i> i 


^^tus c^ta ^ ^t ^ '»nwt’t?r ^ <Nf£t ^rt i w c^f 

^T^Sf ^tr^ W ^I^S C^I<T ’®®I<P C U<P Wt ^?T I ^*ffc W ^T rn, C^r Tff^ ^r V '©i^C'l 

p = mv 


<M-^ V C^<T ^5lt P « C 5&3 I C^mt ^TM <RFS ^ <7T 

^r ?#%r ^r ^ w<r extort <i #^f ^?r ^T, ^tt 

«lt>TW OTRT C^ I C^twt CW W^T ^ftwT 0^ C^t?T 


^RW-i ^#r 1w ^<r *{R«^h ~$jzm. w ^ c*W wf <£r#r 

^T^r^iiR^ *Tt w w ^ c^i?r '^ c t^ft <Nfet #t ^wt %r? w c^fcrr wnf 

fw c^siwr osf^r <m^rr ^rfFiti^ <ht \^>k< cwr ^rr -®t?T fw ^ *rr 1w 
wm «rt^i T$m$ w w c<n^r?r c?iw mc^t c#r (M^ <nf*n 


3 . 2 : ^fsr i£R# c^r ^r 10 m/s c^t cwter ^ of?rt<T ^tt i£R^ 
Epiws fW Cii'4l<i fwr i£rptc^ i <r5#t^ w 100 gm «<MOf<T 9 il<H'®4 w? 

^3^: ■^orlt' |p5 CWfa ?R¥ »< 1 (.<Pt p = mv, cwt^ ’STfat® fW 1%^ 
p' = -mv "*lt<a& ^<IWt?r *|13<I'®'I: 


p — (p') = mv — (—mv) — 2 mv 


i£i^ rf<\<\'!>L'M wn - c5f?pr (?Rrl5#t w >i4(.ii<i wtt w\ snnrN' <^(.<1(.^ I 

fec^b' w <iyrb>R)i^i<ll ^Jlt fer W W4T f^R^ ^5fWs 
^C?! C J 'lb|<1 »<1(.<K.' 4 f?T n1?R^T C¥E^T I Wf4<Tt C f T^C c 'l lC<P <Tl^t1% f^“4T <rf^P. 

tFtfja ^rw I^itw fwuz ^rit i ^ ^ c^rr «nRw’f %t 

u i£i^ t ' 3 rsm ^ c 3 ^ c^f ^c?r (c^& f^s^t ^,c<i c^. v, <pic^ w 

mv — mu 


<MW> ^ : 

mv — mu (v — u) 


t 


= m 


t 


= ma 




i?n^ r <& Hccjfgi (<wf\ #i ^ *nHr w 


‘^'•f 


v - u 


a = 


t 


£Rpimwnq-qfc F*$ts 


F oc 771a 


F5>¥ W*W) 


*rf. qif|<pfl < T ("wit* Fifes’ ! 


c5Frat 7p# wPt qqpr ^ ’Fit^itf^ w<tt i#?r ^t i ?rrf»t c*r src?r nrs® qt 
<£W ^F?r <rt<^5 <rr oiscn ^rfsr?rT <jfq ^rrf*t qqFptrf®^ 5 ' i c<r 

^£}<jsft5 tftHw* qli'p qpEfT^ltfW , 3 5 < 1 < f'' PtTPT n c f <pf.fl "jiB >i »i|*!' 9 1lf'©<? R5TFT <j»(.<j 


C^n ’ s TTTT | 

^fp; qiw x, y ^ qsrf^'^ilFs^ W(\, ^apfF x oc y ^i i£i35T>i 3 ^ k 

(7T3 ^?It <FPT o) 1-4 si | fq^T5 nt?pr 


x = ky 

fa'i>bt r l<i Ffc>)*l ' J prfTnT (/PTUT <3 <pB| b*j<p2pf TfT^fW y lBlC*-i1 nsi-l I C'l C^'-S <FT 

pPFJPTr ^Tf 'Cdl(, , f CFFfT'3 ^ITpfiT <P><1! ^TTF, (l*rSL’0*'l^ 2f9l*T ^pT l^f,<l tfpPUl ^TRPlt 

(prSUT S.C/M(,&) f^slTf qF ftcsl CPiB] r.<r- efspRW <>$i 3C< •f l"5 Rl«i3f <FTCl> pvSlSc*^ 

IVstel ^pr sjGIl'f Trsrf^-s^f®^ ^’<1 1 *PTf ^u] c<F?t ■sfpr sCCfe < lc &, N 

<# 517 * 1 ! q^.C'sr >r-ii'j*nfW >ic<r- 7 #^?^ <ii1«ig?i c^-qi *ini i 

^rmi Fi&ftsiw Writer >pji5i«» >s<# fzpm ffhts ^rrf?r i #f F 

3PI *£F«R ■>i»ii*j v | , !fi<p ^Wf 1 PTPT C. r F 'ST 


q^Ff?r qM: MLT~ l 


i£]^ c^tF qill-^sHTT* <PI ’iWlvfpjvfelC'i?! FtC'^ ' s TPC^T <7rfF Mm w 


'Sefi^r 3.3: 3.2 wk* <?r*PF t m ^t?i ^ nr:-] # -^Fpi=r 7 ir s T5T?i ^ 

10 kg ^<n: S leg ^ Q^R c^uTt ?.:-ice i in ^n?! ' ; Ps wi ^rcw? 




ITI 



3.2: WRT igtfg mhr: W'l ^ ’SSSt^F 


'•SJFi- I <1 kjj il^ 5 k. if •&? 'JPten ‘Ttl. 
■icwm ^ -woe?5 ir^rrc^ ssfcsr .</ fas* *!w 
ilfc! «1t?!«r5 U(C>* i 

10 kff x V&nt/s* 

= 08 /V 

5 ky \ VMm/s 2 

= 49 A/ 

^k's*» hi ^<rfR T 5 r *T 5 i srrsr rc* OH /v* i^rOT 
4«r? 'SFR Wpn 10 /V mts ^Rf $W> i 


^TfW>r ^«T Wl 


cvfi 5T7I ^®n *tt*j <rr>T 4-9 /v : T*i§j 


-mc? i ( rfi Mil-?i ^ »fi ^7 t^rreji fwc^ 1 5 rf5 mc^. '<■*« (P?tp o?f*u,®is 

yf^fe^n Ww ^fwr^ifn cjr«j ^155 1 


J.4: 1 /»• 4 ^ ••*>cm ^*pnr w/j* 

.* 3 4 cwwi 'T-rra ffaw *nt 5^r 1 

f, f 2 =1^^ Sf5«? 

■5'©si: C*J C5:-5 5pJ f-Ti'j j^p| ‘npr?TO 

•y'ri "sf^. ClfffltT TflCft? 0 ^"^C’-s C5IM <C^ 

’-'item *t-i? 1 I kg yvf^r // t=ftfi m 

N?GJ ^ ^ rc® 2^« 

I l;q x 9,8rri/V = 9.8 /V 

Ini/M iSi® 9.8 A/ =k# Tnc'Mi 

ifr 75T /r t ,i)^ /‘ 5 fcf^r ^r»li #r3.3: TO wr r^lRifMi m 

•■Ml "TfXS I 5Wf^» ^51 tRTJfT ewrsn, ^ 
rjtf> (5TT.^| 'nTCSPi C^fPTt ^ 

?TW 5RT wre «rf&» 

Fi sin 15* = F 2 sin 45 3 ^TWt F t = A, 

$*rc?r # 1 ^ «nw 4.8 N ~ /•» cos IB"' + fr. cos '15° 

W «t| Wfr 9.8 N - 2F l cos 45^ = D , isil 

9.8 

/*, =-= = 0.9 3,V 

V? 







FI - F2 mz&F2 = 6.93 N 


3.5; 5 kg «' 5 i<i fw -s^ 100/V ^ 10s w <p<n ^tt i 
l.i) 'FT ^IRT ■ r T»i<jC‘-T -t'*/ 7 ("b) IQs ,p !TR' (TTf (c) 205 "'•^T C^f (d) 

2 Os "i 1 •(•(,■9^? (e) c^t ■^rf^zFts 'pr? stpp <J s T , rr / } i 

(h) 10s 



i? = u - f- at = 0 + 20 x 10?n/s = 200 m/s 



Trim (?> W (s) 

3.4: (TF’f rbit va^ ^ sjt<f *Tf 


(c) 10s sn^rT 5 '!' v^ir.s la^pR : 3inr •^nriTT^r *p<ii *.<ifw RFF7W5? 

200 m/s c^t c=ftwrr »i<r vltwr i 'spfa 20s ^ <R*f 200 m/s 


[ d) 20s ^ 'sil'Sifl'i^ w]p n®<i iw c<R ^c<r i 10s ^ T 3rf®^Fi^ 
S-, = ut + -at 2 = - x 20 x 10 2 m = 10007??. 

J n T 


frstir 10 \ >a r 3f5^r3^Tf(#r3.4) 

6*2 = vt = 200 x 10 m = 2000 m 
cjtiS 3ifsiiF^ *pr? s = s A + s 2 = 1000 77? -f- 2000 )7? = 3000 ??/ 


( 0 ) 3.4 spK.'s r.*H!r,«il sy, *)(,». | 







3 . 6 : W WT 10 s 100 ?n <mIo® 20 N 

^T fro® | <i<sfD<i w w? 


^3^: S = Ut + - at 2 
2 

u = 0 

2 s 2 x 100 


a t 2 10 2 
F — ma 

F 20 

m = - = — kg = 10 kg 
a 2 


m/s 2 = 2 m/s" 


3.7: ji<iI<^ lt E = me 2 E 

3.tc^. x ff^ (®i i »i<i i ^r®<r) ??i ^<r c ic®i )<i c^t i 

sjsj- (vfep xsrfsr^t wtf^r 

m 0 


m 


1 -2 

C l 


cr^ m ^ 11 %%t '®r^r<i ^ wkt m 0 fg?r ^nt<T w, 

^ ^rtft f^ir \5i<i^i<t w c«fw w c#ti &r <tte ct 

<F c rr fe>ic^i ^rerc«T ^<r ®<r *pr ^ftq 


^3^: '»<|(.<l ,> t p = mV 


^ *Tfc*lt <r ? f ^f?T: 


C 2 fe ’© c t'^ s i%: 


m 0 v 



m 0 2 p 2 



p 2 c 2 = 


^ *fte*T 771qC 4 C^T ^f?T: 


p 2 c 2 + m^c 4 = 


m 0 2 v 2 c 2 



m 0 2 v 2 c 2 



i 2 4 
+ TTLqC 



p 2 c 2 +?ngc 4 = 


J v j 4 2 2 2 

7?l[j V l + /HoC — 7 ?Iq 17*C* 



me* 



^fv]=1 (7T$ 


Jp 2 c 2 -hm^c* = 


m 0 c 2 



me 1 


’gnfjr n - me L 


yJp 2 C 2 + 77 lf,C 4 = E 
ifm m 0 = 0 ^?rr 

pC = E 

•nicafe p = E/c 


^fi 5 . 'Hr sx c i s p *nr 1 <p'S fafarr c^lfwi 'ii^i < 

3.4 (Gravitational Force) 

*Si1«Nl c*H>1 < 01 W (CT^t '5 t*I| Ot?T ) Olk’l C4^I r < 4M ‘ : lf?T5TT t> r 43^ C^^T‘9 

«#W (^o^ - ^T?T $*IC fc f?T <W*T) T4^ i£|<n?n r # 41*i|cvisK,4 qflsj<Pi<i r,<Plc f il <013 
4Wic*l fw$M I ’WlfasalC'ifl 1*14115 i?il42f^ <q s(,t$ «i<14<f W -aiKe: (7T 34»l CQ c41c c <T 
■4# -VU 4*!r,4 *|S|44 f^TJ '^|4*l c f 4 01 I s f?Jt <|f4 *jf& ^ 771 ^ £Rv 77? 2 ' 5 IO»<l i ll(.4 f 
'©i*,c®i , ®iw^ ^TTc^r c<r ^htt c.>il 5 k 4 ' 3 iivi?ii f <fri 

p_^ ^ 1 m-i 

r2 »: MLT ~ 2 

ifJ’stfaT G SCI# i l«’l4?i*l !^pr4 <il^ "514 wr : 


6.67 X IQ -11 Nm i kg i 




•sTTO r /Mi fM s ^ 

fra f ^ ^iRTff m? tf 

i’llr^V PP/ 5 ^ | «>--.'= -2T^ | 

Alf fjUM i'Wil «A| *^T?T -TiW 3TJ||0vj ^>1% T*i 
AITp r ^ii<n! W ^ '5* \'l 5Pl^i¥ 

?3^ltW f»l v =VN‘l '«|7TV IV57IM/1 TPt] 

/M t«ii,«*> F ^iT«^l 


r 




fl«, W 


^3.5; r?< ’H c- -»n 3fi T <i nr^i ^iri 


viit "stpitp! ^nifhr **5& sn?r ^ /? *ii*r% m •>ffp 

m ^7^ »w i ctot wrpt TiTv^r i*nn 6000 knu 

«j1sr% ‘f^r ig^fw i . T ^ l *5 tftr «n7ir^r c^f i ipar^s '. v ^ 

^fn ^ w mIw c*ir^w cron ^ ^r ^ ■'w^ ^ oi^sif'Hip* ■sri ptt 

! 3fTC5 *lT/T frjT^T l^ITTTI ^ 5??T PT t l,?ivf »1 i.t<-t nt Ml '«*»^ i»if.'s?«i i vtrs 

^rr?wpi aw ^ yppr f?t cppt -*[Fr#i<i 

^TMl '3ITW‘ I 

r?ipr^.i.] tvrrn ^ ;vr^r 


F — nut '<*1W 


^vnm inifJTWI ?T??mT 'SiTr »/ r 5 # <y# ^1 ^U I *[t*nPTO 1 ^ SPTt CP <?iq ^TT 

(7TPTT715 n =n m&l p :^»rf ^ g*t& 1 w i ^rr/srl 


mM 

G w =mg 

«pw^F5 w M - 57* ft < l(f ‘ xjj, mpTpl F = 0.^7 • 10* f if 



6.67 \ iQ-'-i v: !j»}j . 10-^ 

(6J7X lO^) 2 


Mi/i ; = % J H mfs 2 


.Ufiwf 'AJ-'l TTPPl'i ^i^!'- T rl» f l1%« MlTlP'if^l p ^«l '*4 : 5TT*T MPTfhi ^T/.oiVi. "FfT| : n ’TFfl ^l 7 T7 7 i r 
TIWT v 5 ^ J 'Al =T ^15" ^ T'liM I 



i ^5i ym 100 Lm y i*r ttr 

w? 


',' T **R C*tatvi VIMI l r P>i t l'%i^!‘3 ’^TT Cf' TUr\ 



GM 

TtfTT? 


^‘- l l!n 6.000 Ian <n- t*S*p?7=r «r r = 100 A v 


GM GM q 


* 1016“ 


9 19 mA“ 


y 'ifif 7TR l«l|U*S' i *I»TT *7*1 '5 f<'/n 
7 l 5 tT?T -'j^R^R (TFT 

1 6 ) 53R1* 


^*eW >.9: r lF^(Ti/F^ 

^ 4,8 X lOHm '3 ^r 

girt^'T w w 

"lPlv-1? 



»f% 3.£ j^Tvr’fnfiTf ujnWHEi 


'&* sr: nfrft sprmwn 'nr?! 

nro i cntF F3^ 


•I J ; iR% >« 
m ^KWt^w 
r "(fifzt 0*77* ijlt'O’ 1 '1^ v 



! 51 'H!\.M -1 fl 5t*TT ,; ?TT <1 ?57m 

If 3 

a - — 
r 


2?t 



n ’m 
















T «p?l ^•PTT-5 ?l 

:; Rn mc*i 

r = )>>Li s?^vf 



TfffiTf Lijtli^T rsrif'^B 5TW ^rf^OT OPTR 
T^jrm fjp§ (?#! df TO '•pftFT 

,1 = —-- ffJT^T •jpfa : 

J Rt 



T 


if 



*i*rrw ^nsrM /? = 6.37 • 10* rr» w g = 9.9 rn/x 

U?. (\ l i 4H y: 1 !P)i 

T =-- ==r'X =---==-am 1 '' 

6 3~ y 10 6 X V^Te rt.37 X IQ 6 X 'J^KS X 60 X 60 X 24 

T-l 7 .fay* 

r.M77r wTi jr (Tin J3,5 m?^ ^ i wi^i J 15 

TviiTlWj 2.7 ^71 | 

(7?fWl f^mf^ ^1"^ [«l« Mt>W -p*»i;-» - r iii«i *lf(?l L-^n 1 1 C*TP ‘* i<r '. ? 

^rTiftCCrfl fiflfMI'9 **i ^iW!5 ^(.s TTfjfTl <f !(."*[• 



^jt 7 ! ‘Tl»nn nhwir.'n T»tt3h ^ac * 5 tt 7 Fi d*f vi*it»»t *i'=i*ia *i««c* ^n^Tr 

“^TffT?^ 3.11): -l4 unpri ,»fR#n SvarT 1 * T 75 ^! • 




«3F 


wr 

P jj hFi> 


0.387 

0.723 

1 

1.524 

5.203 

9.539 


(P*T i£|<p«q|<i "sp > oil(. J 1? 

S'Q<: m £ftp w M ^(.'Ki w "^p, p T5t?r p <tp 

mM 
F = G — 

^P tWfT P?P (Tit sftp pFf: 

/2*zr\ 2 

v z vT - / 4?rr 

a ~ ~ ~ ~ ~ y'2 

^'4P T fW ^^P?T IP PPT ^T=TfT I 
ppg F = ma 

mM 4 T^r 

G —— = m — — 

y2 y2 

<r>l(.'Sf^ p (,<pPi ®p?r wrr pp ^p p ^rtt ^rip 

4 TT^r 3 


r = r 0 p pp p? ^p T = 7’ 0 “^P pP ^<p><i l-fi ip ^hos p 

^T^PP, 

4 TT^Yn, ^ 

a / 0 


Pprt p p4p 1 Pp T3HT pp ppFt ^p PPr 


t2 4^r 3 4 ^ 2 r 0 3 /r 3 


GM GM \r 0 3 


^3 . T o , 3 


T — T q 






















ifm ^rat 1R s t^ w r ^?T *{fa% ^«Ml«i «mjHj 

'^klCs W TOFTT «1 Mc< (7HT TO C4M0S ^Ttf% I C<K.^ v g Rfffa ^'K.4 1 f*It?T TO 3 ^ TOT#t?7F 

^rtrort^TOT^r i 


C'M r < <J*r Sk^ '3T r U 



0.24 


TOrr < S^ 5 TT'S (TOT <ft< 1 (.£> ntl% I : 


ste; 



RRt 

wr 


’R 


CTO^*i 

^rs, 7 ^ 

0.24 

0.614 

1 

1.881 

11.86 

29.46 

84.00 

164.81 


cwW ^Iro# f^Ntllt to f=rfro<r or-i ost^rfa froRr 1% Rro R w w 
CSR/T (.^H £l^(.<P ^(. < T‘ 1*1 (.3 ^! J 1(. v s <1^.<I G lM(.<l ^ I<1SR. — (.^(.<1 OT/4^? 

3.4.1 *jft%T(7rc^g 

^1*raT c^k <{ft% rR g <4?r 


GM 



*R rR%t (?K*m g ^t wu *ifRTO R = 0 ^fcr Rt 

(?It^ R^4 j\5<T 4»IWt$ fiRTO Rgf (^to | 

wr to <jR%r TOR ft TOnir *RfR Rg> cTO tot rR%t ^f#r?r to 
<?R w cTOtt RRfk cro cTO to - r i « r c<f toR to ^ImRi cTOf wtf 
to Rt i TOrtT <t jRffRw ^ toi TOf to fro *tR, r TOtrR cTOf «w TO 
4|$M<1 ^Rjrf I 0# 3.8) 

^RR Rte cro cTO» r ito R c^TOrf w m ^ITO TOc g i TO' '^TO TOrtRR 
<^Rc 4 TO?rt R %r tort <TOro Rcto to tow *rR i r ^rtw cTOcto TOW 
totoR to w Rto ^RjrP" tow totTOR to i to to# wtot <^rw to*; 
<Rw<i ^?TO TOW <?r TOitrot to tR to cRt cw Rto Rw ww fR cro <jto 
i ^rtwt ^R fRs - to" Rfr c<i^ <m?tfm ^ <?r c^TOt 

Rra^ Rg^ ^t^JTtwr <f?t cRf^RR^R^- R<f c«rw 

Rrt srr^Ttwf Rfro ^rt^cnwr ^r sm, ^Rn c?to r 

«rw ^^4 ^trlwt ^rtTO r c?!Mc<m <.wh<*\4 w Tto 
cTO Rf i 























sfa 3.8: «fvr% <s*i? c*lM£«tei ^ta-s) 3 ^?rt smim T'sui g 

-•^rfm ^ M <r tii»ii-$m (- 7 j R 3 w w? p 


M 



T^T? r T*FTTC*fa ^IHc ; MI 'S? M 1 



-^Wl<l C5^7I?T c^r y w *1 Qg ttP'JT Til St^‘1 S^T-T "JIFilHHM ^ idte 


GmM' Gm/r\* umM,r\ /T\ 

?=— = 7rfe) M =—(*) = "*(*) 


GmAf / r 


£/ $0^ “ ? JC& JTfaiHWW^rMs 'j^FI | -^j sctlv. •'{M'i (.‘‘j IW C?»3} C^R/T* V 

*JT*1'I^^Hj«.I c f g' a.<.®l <l<T»*fH <T®T F ^7T 7H t 0 ' m i*lc^5' 


"<<?' = ms (£) 
*' = * (?) 



O' = 0 ) g' ^ ^pri ^f«]fi<T <ttr% C*T CTOIT W 

<b , ^w|'m | 


Bwi^r 3.11: iMht 
•srsjw c^m^t wr 
-^rft ws* ^rtcr ty 
viRT srpT ^J fo-SM 
CR^rfs i 

'S&l: ■’ffppffr ?r»i«(.n (.«.*>y 
C V R?F r t j^O : 

= ^ (/?) 

c°n?R r 



3.9: ^TFT^tiT Of# W/F -il5Ci1:1 fac^F g »a<r TTPT l 


mM mM ( R 1 \ 
h ’ = '".your = a— = G ^r[-pTj 

tUl) 

flout, a ^ ^.2 J 



g v£ftT ^TRT 3.9 bfaci CWTPIT 4 <30? 


3.5 fq*um ^°r 

Wf '-ll«lR*P l *l<l 31*1 i£l<T»l’l CWT L ^ f°$$\ f/P C^f^G'l <#$1 ^NT 4C*1G$. 

*j*it *tt*p f^aror otfi stNIttu wn *i^rm w m -^tre i 

Tsrto trhp m ^«rt f^rccra ^pn: c i (p^rwr ^ c^ ( f^OT M cot 

w sprm a w*T<jt c#t ^srfr ’s# Mr L x 

^F?T f. < F*QI<l**3 i T^pTC^f *F£?T f*l(.?lf& 13.10) 

^l^lfll «flfbr.- e P T«^r Pi'C^ C^v^f *1%, ' 3 l 9 ff> F STCTlt’T <>fil 

•sTSW *\ Z$fcs ^CTT 7 TK<r I ’Jtm *rf*T Wt fOT OT ^fk <T«T SfC?H W 

PS'Gwn f^tm ^pF= ma ^prtfr ^ c f *OTtr ^n i fk¥ cws c^rc^r ^ c r 

to 'ir si*i ^TH/T [*rc>?i«! '*i'H <£}«iift? : =t«t fk*r^r® fw<p g^ppp <po? <p<ic^ t jf& <^<1 c^mm 
' 4 i 7 n' ^c?f ^iT'3Trf?r gH <i®n5<j csifg <^r '^ c t \ c®iwt t*h>?i«> ^trs ^ 

fw C’PPF •qc'lflJ 2 |I -*1 C3 f^TC<F ^T?T ^5fvf JTFf >|<<f (b 5 ^?T 'ST^XeT (Tlf^ <f«T a^Tf^T 






I iu*vi*l 1^“ 5 (TC^ CR$I AR ''ilTilRty sM 

C v li.‘* <Pvll ^WilW "5J 5 Rr 2} j|ti1 c f SHtR <T>W I T*J£7f5<? ^RilR X £Cyi 

F = -kx 



(.Rn^ fe m ^<4 ^r<r fcm fa&ifcR FPrfta \ 
fc?f: 7 ff^ $ir x rr wri^s cr -m^ic*i F ^pfK F ^ tw 
set# x X'-t-vi ^iion;'* trp Qhc® c*j ; w cTfRT-rr acj^u?? i 5 3(T 3 l!^ 7 rnr ■s^hjc^ cuc^ *r?n '^is.cr 
f^TjHT RJilfs T£<j 'Wmr* <WCi?$ F : 3R (R^TTRS 1 3J?fe -‘iqUl TiR x 'NC^tR Ril* riffs' 

FivP teMC's C ? 1'*R CR'ftiRT I 

_,_ t*3?c?r dir 3 i 5 rn? wriWie^ ^ 

- S<^^) V J' , 1 ^sf& «T«T I r ar*RT L^'ip W* M. 

- r 7JUOTTO" v *51^ *prr <$*& s?n5X'« c^tfu 

^TH I Hr? SHIR'S ^l?I 

* ~ ^rm C5t?6 wca -^mrsnr ^r c«i^ 

___^ ^TRT <lc 5 T?r ^HH "SWra <5><r*f ^(.-*>1. C^T 

—\ *i\J)(.‘'Si *'<lbt •4»<l'» I lil^TER <RTW?I 

’"' "^JR ^PR" T-dR ®IPJ5^T RT r x IRCvb *JTQ*It, 

■—L-x—'■ ^fSTTT, ^tTW5 $B><IT (.RFfffrs 

^ •<i«ili5'0 <i i■•£<,<] •<^*j(. < i iii *h^p Irp'S <ML«i. 

|_ yx>ooor ^^ faTbsTPR cer* *s?mhr 

TTO CRT*! (RTP3IT*RT l 

r^isCTR toft ««iH?<q c^r ~sv c^mr 
sflssrr afi^tro rfs^rt c 5 ^ ^nft. rtr?r 

TR^C^T 4> < t(.' i > '•’ll’f'H '3 *Tn v l i iC c l‘J ‘M*TC 5 t ifPT* > 1^ 7 ) 

c«o i *nw rjft rt ^rffr o\ 

"?R^*T E T TJI^H "H^C r l <fRT^ ^1 H's i 


#1 3.10j TO. ^hfTF* <£T*re •srnrla^r 

*^15 i 


‘SHTCW 3.12« 3.10 sf*i r .'* fj\ 'vi^ iJTsfKRlT «-C*ik f.>r»IC < i 'a^rri r.^tf 5 ^ 

^ rTrsJr -srrw i r.^twi l^f «ti L«i tfn r?j?Ffr^ ^ x yrf cm* Rm 

i?5?$ f%5 #T 3^7 

^g» rasirl 'SKito F = -fc.y Mfe StfiltriW ^ PP FRT^ I tit *m% 

’Saji 'vr.f,f2 ^ e i <T?J d|^ 'CRT .-.^t '®<F •MR I c.*T^R ’RF ?F-f fvfpp 

•I'ivt *5*? <£2*15 i ili?| 3JT^ !pajr ( «c V|I4(’^'- ^fH: ^IFT'6 <i»*if 4 >c: MI^*1 *>1 r.'a® ^p?l e f'© 





"M-fTi" • «fin»r • ^ *tt f^tht ‘SJttstfi i ^ii c i c:& cii^'r^rr iswj jt^-i 

ifrr^ r $f? r/H faril -TH57TS vfRrfTl l TT«R 5P '^ll J Ki frnTT L & tfTtfeTTPf 

x — t)■spreeswF = 0w- (I wffkc^i^ *m <ti • fes=jfa*7i 

■ilvT «|li1<l %S* G&i J'IC^IWj *liOf <71WE5 <ftI05r? '4 will CW TWO 11 , lW v i f?$ JJ£7 
7\V^-'|K $ <r^?r5 b r .f [,'a VI|<F>ijej i 3 T > !*7 f*"3?wvr* *Rwb»f <r-<ir,<i Sip&ffyrUSP 

'T 5 T •^PiBT’T 'WblTi- vJTWM i3*Sl v^i7 r i l ^TTSTlTf «5*l| "ZJRi I1 Hy.* ( - t^TT 

*i ,v M) 5C'S 0?P *r-tj‘i|^» ■s?!l.»M ^rfe <&Jlf.'st tw* ■ ?W*T '5ir«?T<J i! t^Tf. ifTW 

77'<7,<«tb»i '5^17 (?»] «?<r s ^STfTS *Jpft 5731 5[T7? I 


77v<fifK T 5 5C7J -.sji^ f, Hirr rss 
tiSir.4-' 5TJT fa* *IST*i 7T73®, ^RTTSrt 
T ps 5 i Cs1% $i? 4?$ '3|t<iitl 17^1 'ilwj’fl 5 JR>i7i, 
T7? ii^fnSf 'M.n>T l^r'4* i ti|^iT3 *JWI ^l'£i>ii n»f 
<!T?J*fftr »ilJiJ'»!« ?rRw? i ‘sMC* TJWST ^(TiTTr 
4RJI7* 


^wsTf 3,13: irmi'VR 1%w *itif 'iwBT 

^ht 1 fftr ^r*i 7T*:i 3 12) ?ia^i 

T^J: ^3^7 ifr.Tf lystlW'H 4^ 

-5j?, ’tf^RTs 'TsTOTsT r?Ft ■*J i TT- WPT^ -=JI C*>, C*fljT 
<fT3^i MT<r-T? r.4ii?»i TpHFvT 'Tit*', 'iMfi W 
W75 HTi^r r.^i7rs calms' 13*1 

*JTPI I •*7T^ fwws ^tw^r 57?.. =5TO 
4flSt ^73 l -sra 3JT17T $ft fBRP >?^?: 
C7T5 ‘a|F17?S vJT^i I 

f/s 1371 -^fTW f^l'rT^RT '?STn( ipTTTI t^?| 

/-' = -kx i*WTf? F = —kr k = y/R 


-TOTMT 1 - 

X = 


ilTT -^5 


0 


,- L-- • 

. I 

7 


! j 




1 *- T * 

H 

-" oooooooo ^ 

- L -i 

—= -X ^ 

-mm- 

F = 0 

v = 0 

—1> 

,— L-x — F 1 


75^3.11: i 


3.S ^ (Newton's Third Law) 


C*7l'', r t *T r [ '2|7"?fl’i 'TT '571 TTt'»r/5 C’lWffe I^TOFI/ra S^r^T ^3J C 9 ll?F ! 

‘tfnTT’f TR7??f 7^ "^TI C^T&t r 3im t‘7\bI’C , ^I 7J3J I 7I«|7T ^7§ r 5T i TT <TS T I 

3^H «T^ STiTJT^r TCPT T5 7|W?T 'HC'lt ^ ?d1 T 3tcS>?ll 571, C-'ffb 'iJfSJ<1| l 5fl«»C 3 ’IHpf 

f»'i?t »'?]ty "TJST 0*1‘Tf* i tjsjYtt : 




PivjjScrtd 5jii) : ‘T*I 7 T 7 Tg "TpTT iSRpti? <R?^ Q' 5 ^ ^T tJc/JH ‘FTM 3^r*T ('ft 

crafts ?m 


9 hiM 


‘^^fT’fTWtTTTcf w3c*| 'ftMt^Fr© CFT5TM H'Si»M<! a 'si*) -J3F C^T^TT W, "2tCi , i4'ilJ KsMiM (action) 
^ST v£j^ ajf^RiT (reaction) '41 <,«p” 7 '3i|i|«n Cd-sltd fnfaFT i '-aiiajlcwd 

i£j *f®T ■'i w 1c<P *llli«pI5| iC?fC^ x'eSK. 

W»M d^ied 1 “f^Rlt' f^’Ffc'FT €tf3T3RTt < 1°iC <5 ’l 

TTOlfe 3Ta ^m<r! 3H kites’ W ^fT T n?it 

^37f '^ifepT c*n7*r , ^icvf?r em 3*^ snr <*r 

<ITW liHlld < C<MWl <£|<FT& <FT) ^FFIT’ 

srf^RTf ('BflfcwtfiJ <r^D 
f^Rlt-Sffsf^RTT d 1 1UI<p IK? ‘PCd "’‘I* 7 ! 

l !l?l *Tt c<P*i! p'?|*| ~*V& 

N?r CBf?n WRJ C*T 7&J ^T®!Ci (<T 
*TT*r A B 3T5FT A W B 
^<r 1»*f<r etraw wuz ’3^ b kw 
‘PM A ^!<T PT'd^l t- l^ I t>'! 1 

<p|’oT 1$ iflpF d^C's *T?T I dfw 

d&f.a J0 ?F f f 3EI1H <Ml 9C5l 5*1 
•51 $7Tr[f v£[T^ ^F#FF# 9 ftWl 

'FMT^r <*5 I 



#T 3.12: fsrES CnTII 

1(t7p !m(2' <^'1C-5 ^I*p4<j i 


'FC'i^Dr ^fi^r fw fwritt • ? r^l?r i *r?rt w '3p- ^^rtwr m ©M<r 
<T?F £¥£F fclfw 3.13) I 'Oi : |ai«| Wtf^T ' ? lT^kr ail<tj|<P^ l! l df„q<l ^SPTT 77? fwc<r- 

^ e ?U i l «FT F 3jr]>)<1 £ ?<K.'i: 


F 


= (J 


mM 

~w 


^sTfc 5 !^" CFi^ir^ ifl? wqi’jle^ mfj fW-iCd C^l 7 Tt3T i 
piiL-Wd T 5^ht C^RfTd /7F ^5^3 PPIFT ^pT ’fT'WRTF 

■prM 5 C'fS*' <iq[5 g f ‘5*3-1 M |<H<fl^ [wc*?*! a||i|<|| i£|^ dqfljM-’ M(.'l ^tl ^ll-ilswl. 

TT^ipm ^F^Tir ‘ ; PT?t c r ^}R% ^ T 3 jf -J<PT (1 577155- C^rCT ■=P?nr3‘ ^(1% : 

r = Mu 











































M (l !$><H 

_ F _ mg _ 
a ~ M ~ M 
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Tifff ^1%- wt M = 5.98 x 10 24 kg *or^r ^ 1 kg w?r tot 1>*r 

C’lW CI*G& f^ ' : 5T<r W*TT ^r% '^<T c f 

a = 1.6 x I0“ 21 7?t/s 2 f | 


i£liF -iTs C 7 ! '4&T M£*l 'STT^fT ^TRITT *TF f - 

"5fsT T}-5tf7T C 3 Ft^ s Tt WRT^fTiT ^Tf 7 ! 5 

"^5^1 7 )C*I C?rr 5 'Jt 1*1 Gt? 9 F5f?T ;> !*l^ ^fC<Tt 
'ifa 3 I<p*H ^l<\ G^TT [•! C'fcl! 

,(W <f>*l? C$1 <> -$R ^Tt?Tl «{WlC<t> tm* 

(R^t fe *Rjg ^ vfR |) 

K$k£«<<l ©©I? I TJ2T (TfRFR C/tf'SU 

^ 9 ttiT $Cb% Ri'wn! <^l •»!£<! f.^it’l (<rRJT i ‘R*]?n 
7T<n^ 9 fft% 4<T C’lW ’TR’-ffcR T& 
*TT CWGTl' trR SlG? l l%¥ C©t*RT J 
WtffefH f*PKv S<F C5RTGR TRW 
t£)^f gp«f <j5^t Trtw i i>fsr c 4 c,$© 'fer 
s%© c5Ri?r 4^# 

^m. A m c©t5TR ^®f<r erraR w i 

fr* ^Rill TRf? - ‘^flfsT ^' s R 


4 



3.13: dq*fr» r 3<n?p ^rtwt qr^r 

©lift v jf£l5)M* , S CTTSTR S|r4‘^r *TOT I 


2fC^hr <Kt 1 7 Tt | ■R*l<li f*l(.'ST<li« ^ | C<F5R -T-CH CW^t ^<1? 

©'©^l R WRT 9 l!<I>C' 7 l ©iR-sl <n v -l^*if5‘ '$Tt’T?r f‘i<TTlL’l <TTNTT ^C© ©R 

r i 3fR<rr « ^tt fer ^Ttl^r© ^ f^ (R^k w : ©>R' -sitter 



trr t£)<r? krvff^s 


TRt^r .i)^? kr’t^T© [wc?R RtWtGR R?T, RRsrt 


srarr?r 3.14) i 

















































TO) (.H^ll ^JtTT, x n? ^lfi?(/i> 5)TFf 

(TttTO TOpT "STO ^T CTOfT "TO- 5l<f 

-W*H 3 TO TO IfCTtf’f TOT 7 [T?I *Tt, ‘Tf c X 

«TO~ TT? 5 SVd ^vac| TOt»l3 

r 5TR *it3tit to ttt i TOTOirr smart 

ctot TO - *tfpf -miSw* ^'iro - ,j pj c t istot ctotos 

TOR v ftfl foTO CTO fel f*tfiSTO TOP' ^Ib'CS CTO 

5?P C'HM <M«J. 3t^ frttPi/* TO" 

SftTOf TOCTO "TORT »*T, <7T TOT '3t«l StfoWTTt 

fevM - 5 it*iic v T^ 3TO c*T'ic , it to s TOr to "srnr mr* 

TOFT TO (TO 9j^] CF§t TO3 i‘TO J 3 
TO) | TO iftTO TOTCrt ^rflT ifRS TOTO TO TO37JT 

^trt, #t sftTO <pni'»$ to toItt totost tot stfrojRtf 

to ■®tr i r «J r u?r? ij|'.) 5:1 c**i {.*psi r ( 


)'| : 3l»’/|< 1 3'.?)■?! >j3f f^lvST frw T 3ji7fWir sjro 

stvrar urrt^ i crort TOro TO TOr <TO Tor CTO rtf$4W<i 

to75 tot to. toTO ctot - rw to to cTO TO^ft **et fnrot 

<.*MC*it TOT TOT*T 'd'jf.'f 'Ft “3PTO CTOR <1^4 TOTO L T '‘JTO iTORT TOTSuTO <4TOT uk'MvTOr- 

TOr# rtocs i trorTO toprt rtocs TOr totott n\m to c*TO TOTO TOfe to smror 

TOR TOT SUITOR l*! 'Jb(>( < ) 3 3|*| ^3} '3j»l'|l'|t 

■srri^T e to faTOtc? *tM#rw totr frotfte 

tot «T iflTO vgt ^rt tot oqTOt 

'anfcM»TSlW» ^tTOJ# TO C^TOI C5TOt 
^3 TO^ '£? *jMrfSt 7 fl2 7 f TO TO^ 

3#?t <futr ferc^ ?m TOfiT'<i ^t 
gfOTf ‘P‘1^ I ; f*103?? ')>|u»|<Tt|lt? <i><ji'5 u<n 

*V3ff1 3' 5 t ? T -T^T 2|i 4 SlM' < P<Jf 4 3 5V^ — f.(^^ »F 

3'5lfj ^31 d^IPT ^(1^1 ^ -t 5 !^ IWCo’^' 

^■?T $ Q<\ (TO --P511 -ff TOT '-nUifll St 9 !^ 

'im *l|ftt<i vi)<T»L j t f^Sf? 't r TOT ‘V'W 

^ (TO 3.15) I TOrro 3TO?T TOT ' 5 t(TO TO 5 ^ 

7f^fF3 ^7J TOl<lI’I<l GTO 1 TOtftT fro^ TO 



N 


#T 3.15: vif&i ^Ti^ri »*iwi 

^^IIT TOItT <^lT Wl iJI’J l 



3.14; 4't-S7*i hi•i^i vii»|fl ^r 
froi hihj^ *jmt r 4 m 
in*jiifr?r. < r- ^Inil *1TssT '".W I 



<P?K,<f v£i*ji; ^<#“5 R«T '^TiTP aj'itf/P «T^i' ‘*J J n <flipT 

f.F'iM I fW- v£R^^K7T f^tyUR r 3T»TT il 1167/$ <f«T £f£?Tf , 'f *$<1M, "STlTT* 3 fcr^ivff 5 fat/I* <fcT 

SfaiTsf ^W! "■^U'Sft eiCsiWI fa*#® «£| T<$ W fef 1^ 

^l i < r*c< i 

^r®ffw ®rr.^ c® pi?jt sr?i nK ^m<TT w - «tnftr r# fert ^ 

cb«iw C5T mi>k«i ^ran^T c^R/tt «tn?p ^t- fajt 

sfrwra fAft c*r J! tfp <fRR w sftsJtsnTT fa<p®. f^r®. rrri (deform) 

w C 7 ^ <Rt l S?6‘ , jt 5 r/p7.«'|! ^If/sr^ <$f&*1 P^fs'HW 5 Tf^t ^l<f^T <nT 'RRTTT? ^R/T | 


3.14: (a) ‘rt wr* #r w#r 4R*ffr -r^aw hii^h ww i t-si«M <tsr 
50 kg tfpi? C5T*)H 'ijvcm ^<^bi l OQktf < nvr?f i •jr i z<p <•<!(,=i *r SON 

tptt nrspr ^ rrt c,«i£gs ®i«rr Rpipr fa?r ttrpt i 10s < TT»raFR c^r ^?r ■jitt? 

3.16) 


■®W: !*fc W *IN<ui|w» 
50 N ^PT FTCrf *TWt CR^/T 
■W^tJl'S fPU f*(S0C»(*1 s'?|5i 

^ps Tppnirf t'3iwi(,<i> son 

FR/T *(R5T t^r I ■®tphiul<l ■JTFf 
Ss/T 1TRT RFP 


F 50 

a =■ — = —— m hr 
m 100 ' 

= 0.5 771 

A 2 


|i<P CR 1PPR t'sN|<16 ‘Jp&T *.<.<! 
•H'l Wt/T' 



eft 3.16: <a*PW^pi pm 4*fin -TPracsp *itw cmrc pm 
■=iPnn5 , 6 •ii ? j v i HivT" *n*or w c*m i 


F 50 

a =— = —— m/s* = 1 m/s* 

771 50 ' ' 

"36r iii<R <r ft v nr | iiHc.‘P <nc^I '<n^T ptu? *£rp 'ipft c^nR 1 "^ptt *[kir*i 

"^R PR^n' (.RvP ■ ? fR^ ■5TT! ’im W*T (. 5R43 c'*'*<J (ipPRT C5W ?S*T W- 'PTt'Stf 
1 Os ’ttvhll'I^P *Tt?fTt ORT ^TT! 


(b) *RT *!l<P fR 2s '.!U I '.'I- KR5T FHi,'« *5^ ^T o/'.-l? 


’S 5*,l r 2 S ''tNWTfT C^f C'li.'-JJ c. (.*!•■ 



• = it 4- *fr = o j*r 0,5 2 •(•/> = 

I fik/s I,‘TC« • ll'^F'n l 

2a «i OTP iTFf ^ 

i .1/ = U | L • 1 •*. = v 

>ipr ’•'TT 1 i^i^r^i n rxi (Tjijy "itwa i 


3.6 ^w=7?*7 (Frictional Force) 



snuif «4!» Tir^ ww fa?*rr ^tct *i«r: 

?^T t*X? ^n^TIT^ri ^?X? ST^f 

i| cpffj" FTiTT^r 'Si l^ilnrll 3^<T, (Ttfit 5£*T1 tf^f oti | 

??i to on 4 C* t um^v* 1 (,<r* tc*t 1 ‘34i , t 4 1 w*i 

^i*n <rcrt5; 01 ?? ct? to? ^f? ?*r 
*fi3m to ^5t»ih*t f? c i =jfi- ^rfo? 1 wr to 

1. i * ?T?v3 OTTW <5mlTC=rT C7FFX? -~#S3 

fiS^Ep 151 FI F 13WP1 to - 


J— f 


m 3,17; 'imp ^ iTFiri 

<v?n?T i(i^n iV , *f^hr [it( 4 'U^fi.* -tx 


*CF? PTO1? uUWKl SfRjsi ?n&5? i7?X?l? 
^ran 'ij^Tii vpH -pf [ .'=iT%T 'i|*r 


- 



T:1? 3,18; r m -jjl? •t/'T^TI IJW^l 

*fBR TOT! iMf 57} | 


??iprw 

C^ffE* *!FI*T OXTTF ?T5T TT^f TOJ 5 ft?T f i "T»SI 

-.l-’lft«r*> <f fjify |triers I 

01*1? 'if? ns? «3 n^f? TOT 

(VI n* ?T*I JJ#7 ▼R’-T ^ cat? TSVJsfc. 

j*TOs03 im ?m fep ?? TOT* 

^fn? tot*? ?^r ?*t ti? ?? s t w 0*?^ 

IWv4 r.'jWTff <M<J( ,, I <n^Rr^ ?«T c*fW ^ -* 

hrrg (j¥»n ?[Tcr f?<F ??"i 

-T’? ^TIW <r^t L i- ■epFr T*T T2 >r»l(*|q? 'S'ln^l rf 5 ? = ?T 
T??? r?w* fHT^J ^rpisr TO' i-TOIw 

tIw 5r(l*i4i»i --ii'^'ity twsr •' 5 f S: n •rx? 
iW( <rr srx?n /,?7.t5 c/nTy <^5 *s i w? 

*PT S T?: 

W 7 ! <KI #t?X? 5? ?T^Tf?T?-| 

‘TRl/J'ii‘ TTJRT! 'l p r k l?" ^IT?5 v«| l< t^RT 

?fws *mro V]f&c« ite?i •.? 



TjcSt WR wr ro^) ww *pj®r wr rtt wffaR w fer (?Wr crR w 

(rR 3.18) RR voqwc*lt w ^it ^c^lcW^i Rf\*f , wrfR W*fWTt <w 

WTW Wf WT R ^mm\ W* WTTR WR '*#(,«» RlTT CRR?T R% RTRRT& RTF i£|R 

rIW Rf^r fRR%® fw cRw wr wr w$ rwr i #f rfR ^wWr wr RR cW r?t 
^rwt wr wr c<rf*r ^w^R*fw, < 4 RfRr *Nr wvfa wr r§R 

WR RR «I1 ^[1% R I (?#r W wt RTRt I CW R%T f^rfwfR FtRjRR 

■■sMrr rRr wr (TRic'i wr wi Rcrr ^f§ rt rR cRt wr fRrsR wt?r w RfsR 
Rit crRrtwt <hIriR rrRR wr rr^T crtTrr i 
tw CRW CRT wr R TOt WR RT RWlt Wf RT * Fit I C^®lRt fRRlt 
RWtT R RRR RtR<T RcR (WR R% R Sir RfSrR CWF CWR I RRT Rl%R RR RWT'S 

wr rst wr RR cRr Rf^ r Sir Rtw® Rr r, RrT f*r#r<R rr i wr r%r 

WR Rt RR R% R StRCR ^RT RMW> RT I (7T RR Ri%?T RrR CRT RtRt Wf Wf RT 
WR C#T RT RR WR WR CFR RR RT, R%f "RW WR WR #IW RtR RT I RR 
Rlw rrtt rRT rt rttt w wr wr £|R«< %r w Rp wr Rcir % R rIrt rRt 
(RR RR<T RR3 R% R CRR f<TRR <#R?T RTR! I^R ^Rt RtWf RlRCRT RCRR WR 
ww wr #fsr rcr crt fRwr R Rt i 

WR WR wr RT RRR RRffwRR <TR CRf RR ’tfe© f%% Wf RR 
Wf RF ^Rl RlRT RR I RCR RT ^TR RR R’lW RR RR5ff?r (R RRf RT RCR 
CRR W^ wr (static friction) I rST ^ WR RWR frtR rr RR^'R 
wTrt ^R^RTRRrr *5R (R^tCRR^T ? f1% wf (Dynamic Friction) 

^sR5Rf 3.15: RFrfR i£|R^ rtd^oT tR (RR R ill Rr RfT R<r R TR (RR R 
CR rR F RT 2lwht rR "wr Rt a R^' c f ^,(.<1 

F 

a — — 
m 

m Rt cR*r RT R i WT RRf W R, 171 RfRSTRTR^^ w CRf^r I CTRIWrRl^ 
CRflW #r Wf *tR RtWT CRT Wr RT WlR RR^lt RRf R, ifiFRRffrf^ RT f 
SfCWf RR RR RC?T Rft WR ®TF RRT I / R^ wNRs RT I RiCSt? CRtR« 


F — f — ma 


*r<fH'bTR'S RT f <1^<T 'G'S(W<1 <3R fRR RC?T I RRT $W\ W (= mg) W cR^f R<T Wf 
'SffRs <R / RR cR*f RR I 

f — jUW ^RRT u RT^ Wf RR t 



10 kg 5 N ^Iwl //w? 


^5<T: 


w = mg = 10 x 9.8 N = 98 N 



5 

98 


0.05 





2Rf: 

1. RTcs GR CTOF Ct/^l < r-^c°‘l 


C*IW 


q\5? 

2. #T 3.19 4 C^TOlT ^STTT ^5t T^R to A ^stf^ %?T to 

TjR fqrq B l (5 fes^q i cro? 

3. C#t «C3<J <1<8*I 'SSM £qf*T qT qq Cqf*T v2>1$ ^tq C'- 1 !^ 5 CTO5 tWT 
^5W (R^t TOT - TOtfl» 1% W? 

4. ^jtq 4q# Nn^p^<t CTOq 'GSR '■Q 9 !? WlfvbCTI ^5|T5 I 

MTO?5I <t>IMq 1TO5 C 5 fq~ CTOTsT '•5TSR <^s (qq 1W ? 

5. rfcqto wtffa to >uto *RfTOF to to <to <to 

H(,3t<J to '•wHiq (b&i <r-<JC c ‘ - l ^C"1? 


q|Rfc><P qqqjl : 


3 



^T3.19:^r^5r 
I'li.d C^fleTlRt «q 


1. ^fq 3.20 4 c^rorr l kg vuh qq>fi> cqq-qqq cqqfeij qr str c^itcr toit& i 

Cqqlbt£}j?> , 3j]<p | 

2. f§q '^<r$i<j qrqq 5 kg ■*w^i q?q ^qq ION qq 2s qqw q-wcs: ~srq 5s qsq 
5 s20N j'^qsf&qq 3s qq^ 1 q^fi? <?^<p oi^s<£i«ii <pwc5? 


3. ^R^nr *fat 10 kg qgq 

■sqq ION qq to q*rro to 10 s 
qra 20N qq filths- fro? 5 5 TOT 
TOTOl q$j£ q^f^ ^3Tf 
toto 

4. tor ctof to iOm/s croto 

toll csrm vs 50kg, totq 

vs 100 kg TOt to# cro to TO 
crorqrcq? 

5. OTTO qMT ^q# qto from wr 



#r 3.20: c*r?f s ?isrcw i£ra# c®p*iTu3t 


q?q // 4?r «tr 0.01. qtor w 10/a? 
tot cqto 'wivbTc® to qq wf qros tot? qtor ^fq lOO/v# v&s qm 
TOTT tot tost qq gftqN tot toTtrt qgq? cro wr tot #t tost? 





■^Sf, W5t 'Q '"Ifc 

(Work Power and Energy) 



Issac Newton (1642-1727) 


■■*1 1 X ^1 favsi^ ^^rNlw# , ^\ ’fft'©ft 1 

«4<j\ ^tp TTwnm ; 3T^bsd^" fwr^r fwTi^r m wr 

f^rl^ wre ?tw Tfsprim ^rjpiir wn 1 ■"iw wrj 

^JlCf1l4 ^ W®T %T WNfa ’tf'Mw 
^ir»rr# i r ^4W'TO f^nr 

^SWW I (hS'Dh <lj<l^lf<l<t- ’Tlwflf^m k£RX 

?tfwfpt cbft'i c^Ff 1 fsf*r *ii^ 7 ^ 

i(W *1 1*fK*J L-ti-l WIT fW'1 H I 


4.1 ^5f (Work) 

^rotw twfro ^ow tot *fV^r 


<I>^ 


p?r ^rm tof 


wrto ^r 4^51 , sr?f 1 ctott ^rfw F w efcsrm wr ^?r wffr 

F <rro fro> s 'srfepr to - ^r^r ^ w fer wr tow *rfwt®r T4^ 



tow cron - fw c^ ^#r c^w <rrf*f w w Joule ^?swf J wfr^ IN w 

to crorr ^ ww lm wtm w wr to wfi> 

1/ ^rw^i 

c^rwr Rwft w ^ictow tof wt?r to wr?r 'srrwr wf^ 
“w"fr> to w^ i '^rrow tofer #Ito mr to <i# fror ^¥^r w tot to i 


'ststst w ^iw “w" wsf ?w- (7r^ wfc> «tiio©r 'srrwr frorr 


cwr^rr w i 




ifm w/sra ^teat fog wrw c^rr 

RP4 I CPPCpI ^ < ?'5? , l liF^ 771 7$ F ^ 

MCP 6 C-^lC'T 05c*i f*u*. <*f« 4.1) I ^Tf^f 
£«lfbt4 S c£t*l iTR < P-5!,’ < J 4!^ WT 

^rgfg W&P7P F ^ fer (TPRTfV' 

R2JWTfT RT^t 6 C^TFP, ^ftsTfit 
4icsr<j revest w <jto fes 

(7T£4 piv# ’'^f'5(£n'«i <h,<i(,$ c>i4 

<h<i^R <p'?u.'s ^i?r i s F <>t\a TR7F 
<r=T( (TTTs ‘ ? W7\ S’ ^ F < r JAA 

f v U<f J I S' (TTC^S ^!4bf CW?T 4||*|Hl ■'OR F 

^(Ril PU<pi1 77 W(/S C^l 

s cos f) 

4105?$ W — Fs cos tl 



4K.«T$ 7 <Ff 2R7TTR 40H0S <7^ 7*\ Fs COS 0 Rf?RT c 't 4P5? <pr.nc$ i i£)*IP7T *IW«»l5l 

prg<i vp5p <hjC'S i •«<if5<j 'SW* ’^nre, c?fR^ ^t. '5t?r *fer c r mg&<R CRt <Fnf& 
Mr.bH fcw <p|«r 4<K,^ I t£J^ <iqll} <P‘1'6 t <f>U(,t$? 

mg <r«Tf& s 5 pr^ft? j9 \w r **\77 7 iPR 90 13 crPR ^rtt? 4 k,5t3 s <.<pk.p1 
mg *sm fw i (cos 90 ° = 0 ) ^ncwt mg *r®r fer 

tijBr wr iTHT ^PTIT, RR >T5fC?lt ^ w, 71W<F ^ epRt’f <F^t Wt ^ ?TTl?r 

^TWHR ^sfk 90° C4H 4R7T , 'i>l^ 6 'l 4K.5?il RfePP *]RT ^ 9 fP> C 7 ^ <5®r (.<PlC*n ^*pSf 4ttf *lj! 
■SKR 7TA W 'SR<T RT^l (R*f WSt 4^ *«*( Wt <71^ *ftt?T 2fU5T3% 
<T 5 T$' ojRlhl ^(IRTR «P7T pS'f f%*[ 4PS? -4<K.\© RP7T! 

S^kiH 4.1: ^<i»i»l fAfwd ^r*iii <i <rs?i <3 ,! t?t F £lr.iiht ‘P^iM c ? ilP> .4 r?!^ 

B cs fV.ii’.© i 4.2) i (pppnrr ^pm ^c?ic© C'PNIii ^■.iPi 'ft i 

15'W; I a) CS <FIW ?(.ilC.® ^PtilP F lC*li) fnC'P <<(.:lc.® I ( b) Cs <\*\ «il«R 'TfiPf Pl v 1iTh3y^Ff 

'Nl s?? H<. , 'IU;« *r-|3t ?c:iiC© £)Cill v f 4111 W\ 41 'Si •pcuP 1 . sjUiPt 4nl 7 T?TiT ■Q‘ ! TiT '?l i Sr 

?i.ili.^ (c) OS i/PIWl ‘Pi'S? ^ilPi 4iiH ^T^T V3Tt?T PiPl Pir^ilit li^TiT WJ ((.i) F <I®T 4M 

‘P^tlC© 4lit l T -lll^Pl fwC'P ifl^ «ir«in lH 4P1 iKiif,® I 





4.2: '•-K'U: ‘3t?r i S' 5 W F tA 7 !? wi d 


'SwiS-sR 4.2: J lRRl<i <k,*i?i l^rr ,> |PJ‘lk < P FTC7T <F5“<FtW5I^? 


•S'Qti: l^TC*TT <FTSff iCfcfe »TT ■$1«R MCW^I vfFa sft l ii!'p*f s t * r 1C° r 1^1 4K# 90° C^R *PW I 


?^r 4.3: rh 5t v sl c 'M < p|^) si^l , ii<!C‘i c, i ^z>^k <r jc«i *rc^ ‘iic , r (@1*1 *1.1) 

(.‘Pit'll ^*1W ^ R, < tf*r<iR "^T C3R? 

^5sT: T!T«r eii7jnnu?r fw 5 ftC^ R. 

'I^ter, 51 (. 3 ^rt c?j<f <r>‘ jy H ^?r. <iht.<i i 'i 
KtF Rw '5it<tl5f t§*fa<r 5*1 c* '5ir _ Tste sltsi'P'ih 

•5(¥3 (il'fi^ W v rCT 2 r *!', 2 i^nTT <Pi'Sf' M»<1 (, 3 '3 7 T | 

4.4: (3RRf ^ 50 kg TR 10 ^it 
ffecw ^*k<\ ^raw, 7 ft '^nw wr? (Effr 
3 m) 

^83: CTRR wT 50 kg ^T 3^T 50 X 9.8 = 

490 N 9'Sr*I ifl^T "*R. (Rl?l r«itP<1 iWt<p <M | yr 

‘MC* I 'jR 4lR IsRITr 'Sit* R3 3lit*! C.-3lilies 

ifl'? <K,q<| 7 Rf I T I W\ iRl (<l*I fac.4* EftTlI'f <K3 

wwcf iRft?r 5C v i i 

^sr 1w (Tsrr «tcnm wr ^ 490 N. 

Tprj: 10 x 3m = 30?n 

^l7^C^'¥t^ , lfw e r490/V X 30?n = 147007 = 14.7 kj 



^Vrwr 4.5: ^ < P'oT r i <^T<PST 10 kg s<1l.*P URSF W m‘P'ST«-i '«5ih5t < P 45 ° 

MR g^TFPSps <3C*\ CfrR 10 m ^*OT^T(^R4.4) I Wafa ^Rr 






















































10 ktj F = ;i7ft = J 0 ky x 9.8rw/af 3 = 980/v’ tn) Dtir 

1 ii n? 5=sr twp 980/V ^ «n?r i spejui 

^I'Cffflj -ti? 980/V ^ -r*fiL«|ti^ ws-fTsr i 



4. 4: ^iFHFrfT^ m?r? 45 u -.*i i ri,*i t»4?pff5- >*■><)r/p -5M7-T 5 ^? 1 ^T*! y8!®T1 ^'.i-vt 
45 c 

-TPnSTiT FI^TT? 5Nl «1MC^3F cSt?i *jpfE? =PW <T®r <3jI27TV W 577 - , 

F — 5in45 ‘ = 980A r x $in45 fy 

MJ.Vifl "RTTfT r«{ ► jrpj 

IT) 

S = • . . c - »» 
sin45 - 

• 9 |(,> i ?r^ v ll<r»]lv 

10 

WT = FXs x sin45 ■ = 480/V ^ . x sin45 l f f= 9800/ 

sfn4i> 

■'avfis -nw *ifvf5iT r ‘pn?? ^s?ri ?r.4if,* 1 

-■. i 5i5[?n fa*i>s? w^- w* wI^fi 4 5 c ^ r.<w->n st^- ^< 55 ? ®?ss ^itsi i 

•Plfi l ?rfl ^^fTTrsfn^f -7PH «T7>I '3»f!ST C@?|wTl 9t5JW -TIFI^T "V<<T f*7^vT -s-WMi 
i/stnr ~sw 1 




'q I I l ^r s ^Ttc?T wf c t w wft i 'w c t w <ft *tfort*r Ws? w^? wt OT> 
w<r ot m 'Q W F w mtPt w<r d crrat ^pit, <Hc^ 

wr^tw 


W = Fd 


*s& w?r wf w / wsr ^%r fep ^®1t wt wr w f 

i ^ wr^rferwr^sfw 

W = (- f)d = -fd 

wfa ^rfwH cw#» i v®Kw ^srlwt cwf^; w ^t ^rfwH 
^>W® ‘'ItW, 1w ^t fwtft^® Wsrs <imc v ® ‘'ttw? pic^lfb^ 

^tfwn ws? otI<t #t? 

RwiO! <£&$ *M strw® i 


4.2 ^ (Energy) 

^IsjTot £wfwr fw ^rrwT ■*!% *N 5 T wrwlw' wwfa <w 1 w W^TWot ^Mf® 
^ ^rfi^ i ^rrwr 53OT ^Wrr w efOTt wf OT lt # r ^forr^f ww 

*riw cw?rr *rMw c^, f^¥ WT<felOTr \»OT ^ WW 71 ! wff 1%^ 1w?r cWW i 
w wc'® c^Wt¥ c^i'Ci ^rtwt ^W£?r ^ ^.(Icm ls rf 3 5 ' <i c u x ® c^WIrr 

^ll^w 5 ® wtst ^rn^r ^®t?r ^Wrf wrr ^m^. ^wr^rtwT 

wnwfor Iwk *1%, wr *tf^?r wr wr sttfc 1 Wrr w^r wmt wrtrifw *t% <^ ft&Q>*ilii 
^rfw ^r 1 wrw ^rf^ few wiw wt ^ wps wmt wit® *r# 
WW 9 ^ wot ^ 1 Wifwr wrtww c^r ■*r%^ w c<rf*t wt w w- f%¥ 
wtsfR^iw ( 7 T 7t tfe wrr wt ^ c^t ^t%! w^rt ^‘tr w 

W<r ?}^fe® ^pr ww wot x f% tw w^ w v rm ot 1 w ^ 
^rOTt ^i<^ wot * 1 %^ ^wi wot ^ffw® <!W! ^Sr #t? 

it t 1 ^ wr^ ^r®ti ^ ^ *rr w^t e?w w 'sw cwtot w ^rorr^f 

wt^ Wst otT w ^r w^ ^il>ic t -i ^r ^1% ^ft 1 wt^<r ^twr 
<?i^ ^ w w ^rm^r w c*r w ^®tw ^ v®^® 5 f f^® wr 

wOT ^r <11^1 ^twt wwOT nw- ^itr Wt«ffetOT 

IWTT! 



fe#? ^rs» mcm TO? wr c^tttt ^t c^7??n f^f<r 

•s*ra f«wilTte wsrsr w -f»pt cTO wifiTO *tfe TOo fawK&t fTO<rr cm mm 

SfiMM CMMCMT *ffe fTO? ?CM 5TT "TOTO CM MtfTOptT ^ CTO ’TO! M#t<r TO mTO 

MM MG’IIi*'® I 1 -? x 5J^f <ii^R f* ,m C?'li* 4<$(,-s> MTMS, TO c f MM *TSFRT 'MlfTObl *|f5= f’TO f r fcfe 
(cTOr "sT^f *ii'S , C' , a to^) i mmt mf? *nfe c^wim iwcm* TO' 

TOTO^ 1 srmro wu ^tfro F mm tom m*mw fTO§- mtmmm 9 «nf^r c®i^ro d w* 
dm fro ot i MTc^t ? rtfisuT cmto cmmt F mwm TOTfro d *j<n?’ '^fraw toc^ i w.to 
•TOm — Ftf. ifa TO^Sicm* wrsR ^nfwi?} [to pto^ i TO* TOf mm TOmf 

MT s - 3 l 5 X.cn TOs - * 1 % - 5 TOI C^f SC's I - TO* *l%t?T TOlCM PTO 5 I 


WMH 4.6: MWCWM *i<l?T IOOiV 

4 cwim mmm 1 Om Mew cmp #' mm TO tTOTOs 
T^W 10/V 5¥ WFi ^T<5f 

ww*l ^''s5<f w^rat <pr.<ir.i‘? (TO 4.5) 

^ra: TO W = F x s = lOrt/V X !Om = 
1000/ = IkJ 

TO «sf w = f xs = - \ 0 N x 10??i = 

-100/ ^i®r <pr.<ic«c i 


F-{> 




<t— r 


fi 


u 


TO 4.5: »r.fl«: ■n 9 \^ : Wi ■ 2 ft?n , ) , | 

w ww TOM ITOf ^tst m^?t 


CsIVIfl W. 3 rr 1 MWW MIMTO'I *lfe «rTO <r ; eflw I 
wi we®rw <rwm *TO w Mwew, 4tne*r «K TO i 



TOr^Ft 4.7: ■$¥$ 10m TO TOw *jf <np*i 
5m TO 1 ^ iOA:.g TO w* (TO 4.6) 
'iiTO W¥ 5 m f*M.i> srilPr.'o MTMM ttsw 3 ffTO 5 )/) 
(?t 5 f i ",<fm i «e?r iwi? i 

rrrs ^ <ttMiTO TOt^ TOr TOr TOif 

C^K.ll CW*t TO M <!>($) 

TO <ssjr,M<j >r-‘iW <=T 

‘i ! r 7 f i SKVPt cCWe^ I 

<CT 5 r '^TO wm TO' -r 5 ^ t-d:^ 

TOrtm 


W = F x a = 10 xg.B/V x5m = 490/ 

-!e??5 ii|$- 'oTO^l '6^ ^T5r ^?|l i!f.?ir.i> i|^?_ ^TO ‘‘fM 5 <?w± 





fo^s (TR^T OTUH 

W = —F X s = —10 X 9.8/V X Sjh = —490/ 

<3^ S‘in» C°fc^ 490/ 'ff-5* f»l(al <?m I «|<1R7sT qi^j 'yUl fw,<p<1 C 5 ?^ 490/ 

■*111? MW qt»T iWc.<^<t a^llbc s (Fw ^\\L^ I 


4.2.1: (Kinetic Energy ) 

■"ff^r S’M£.(?(.?( >i$.e? 5 iiw *ff?? i TOt^tw <1^41 *rt?r *tf®?r ^ 5 r*ir c*r '■ife c>R>f$ 

5(^5 -* 17 ^ 1 - 5 i^n<r d isMi? <!§■ fri 7 ? u ’ifsc*® <rfrr ^i^q «tit ’ffe E 


r» 1 2 

E = -mr 

2 


'iiw to wm<\ «£Rit, (j > 


ML 2 T~" 


4.8: lOA'.g i<r#T f^r w?r sq? 10s qirft 10/V eaanq wr sorre 

(a) ’tfe '•ifs* (b) 20s ■ e iw q% *lfe ^s? (c) *lfsf 2Os qq JOW w 

T3 -fll^cq qfe ‘“rfi? ? 


S'S*!: 10 /V ^l(.-!lPf *P«IC,q '•f'4 c r : 


^FlUSft 10s CT*f 


(a) ^Ti^t nfs- qf¥ 


F 10 N . , 

a = — = ——— = Im/s 

m 10kg 

1 m 

v - at — —r x 10s - lOm/s 


1 , 1 

-m w 2 --x 10 x 10 2 J = 500/ 


(b) lOsT'rs ■$> «m 5?/r t£)?rq^q f/ 1 ? <icq c^t ^qlfj^rs's •'pl'i'^T 5 20s q^q qfr 

9 |f'PC<l | 


(c) qs-rr 20s w^?r r = at = 1 m/s 2 x 20s = 20m/s 

«i*iot qfa qfe 




'3vri^<r-T 4.9: 10 kg OTsfn '<s^ ^ £t£*TFt 'IFb^Tw r sTjr x tf^ ^nrtw 
80/, ^sfrR 


1 •> 

—mi; 2 = 80/ 

2 

, 2 x 80/ 160?7i 2 

V — - = -— 

m 10s*" 
is = 4 m/s 


oiiijfli <u.v|[^ ^*tw wR u rf^F i ^nwr wrf^r c<pic*ii *rf%%r crjT 

'3RT *JWf f^TC^T (,>ii'>|f.<?'fl <P(R RM<pR ^sj 1 ^ c ) a .<?\ Rc?l (R£® RR I ’3RT -nf (,<p 

R^fT 5 ! <PW (TPTR wf FTT4i$ <Tq 2TC?fH 3,CMC$ ‘■SRS. C^f? < 1C I7 I'S1 'S?*H "*i 1 M<PLji yffii 

1 Tr\3TrR ^Sfsf Rr*t?Sl«> C 3 T $ llC r I <Pl^ < Plr.fi75‘ ^TSRt f«'l!"I>®'Sl(, < l <1^1 C® ^ffs?J WR <TS?T 

C*T (TT&r RrR* i£R> 5RR/R *lfe <JT vtfs *dV I ^IWT OTRcS <R '®*IRR 

*rd% itirr c*r w#s ^ir ®r ewt*r v£& ^ i rr-jIR rt *r*R err* 

(RTR gj.R,® ®*R ©ISI ^ RR 5 '1 ^RTT ‘•JtsTt "itVR RR 

5 tt% c®$$£w *il?-i. ^i^tn »j -iisii *iBi i 

5 tfe '‘ifec,® V <^f siCslO®; <rRT ^spf <3IW (R»T*T ’llfesl CRH fasH RHR CRHT R«T ®teC c 1 
' 4 ll'G=s) ^fsl-lR R 1 ** 1%’t5 c T «TT, FRtR rTT I ‘3'3RT *ll|\J?si *fT® <1I'^K4T H® TRRsbMR- - 
R’f Rf.RC/'i <llC.V? I 

^rmt c'tR crr rr" <isc® ^1®? rrt chHIth ?h i rt rtr F rh 

771 ®C,SI<] ‘GRR eftRTH ^CsT d fRR CSffi I ^3pfK <?k,'3i<5 • 5 ’ft?T57T c r : 


W = Fd 


Iffll 7R F = 77l« 

V, T = mad 


?m fifcaw #f 771 fer <?rr^ 





. 1 

d = -at' 

W = ^ma J t 2 


Rif ®llilSl| WtK V = (It 



W = - mv 2 

2 

<7T <Ft®f <®$4 fef (Tit *lftsrK *1% ^TH^! 


^*rW 4.10: ^rfsrat *rc?r fef| ^nsfi; f|?r %r i *nsr fit ^<k^s 

^1t?r u c*r<rfc» *rt<Fr F ?m ettt to d ^ fe cTOr #» x tf^ 

CTO 5 ^ICT (?#f " 5 ^ 



1 

— mu 
2 


2 


‘^c'P’ttQ i 


&8H: 9 tf®' "*tf3 5 ?r <P<lh ^RTT '3||»l<ll CTO^ 

v 2 — u 2 + 2 as 


tjr ‘ 7 !l£ x T - m fit?r '© c r 
* 2 


ma = F fTO - 


l^rt 


1 w 


— mv 2 — —mu 2 + mas 


1 _ 1 _ 

— mv = —mu + Fs 


1 1 

— mv 2 — —mu 2 — Fs 
2 2 


1 1 

AE — — mv 2 mu 2 

2 2 


AE = Fs 


^rfsrat otpim ^n^rf^f "wf ^ i ^ 

sftW ^fer C 5 ^ 'S^BT C^twt ^T e^Iff Wt ^T voKW «tM W 

c^bt c^rr ^ -fit i #r f^rc^rcw *rw srt% ^?r ^?r 

CTC 5 - W (M '» 0 Wt’t?r C^tWt ^W 5 ? ^<T \ 

wl^ R^y^l (momentum conservation) i 



c<ir;'RT c*it?i ^rj%v ^ftts c 7 ^ r rf^r i ?rfw c<mn$ ^ -iw^ 

C^BTFTt ^ ’ffV^T «ft^ ^tw\ WuT ^£T#I 'iWl -s *\f® I *[fa <r%<r ^tipf? 

'S^TfT C^I-'iT cdf^H’t Wt ^?T TT^cT ~sj ><1 ^ '^rf^'Ts , rr5*||-3><] r.<p|!,*i| ^IsKs*! vt I 

^‘+44 Trr^r <fi^i *ii% ■^r ■fesn^rfr fr<r»rc*Trf^T r/ rfs x tf?jp <,<iw? <7175 

<7^75 ®HT 7 ?T f^s -if^i 5 ^ifs»t% -wMte 1 sttst *rfe<i P (energy 
conservation) 


4.3 (Collision) 

'^rsrai *ifw ^ ,,? fcwfr < 4 t k:m si<i <p*lr 

wf Ufa 

^fSJW f<l*l*l|G T^TC‘ 5 T 7 r c f ^C-s I 

"STW <|5j% t£I<PJT^ >l‘»i *>£c| 77 ^ 
ftl 2 Mi u 2 f^T 5 ^ 

1 (Tim fasT^r wf *f?rt w 
'srrrer ^rr. ^ <tt wfi 

■5THl<t OT ’tTFF OT. 771 1 'Stffifa C*PT 

u a m 2 ^5^ OT u 2 I -3TM TTTO^t 

*t<T C^f L7} <4<r? V 2 C'ltt (7f?r wc® 

Fit I 

4 ^##r ^«TC 5 R?rr ^ 

-T^T |<f»£ <Ml<M 9 ft<r, CF^t <K^f OT*ft ^Tt^T 5 I 


—t*u, 



4.7: m 1 m 2 •EF’^ratS* '-^W-s ^*?n? *t*t 
tp^mt c^rn w v, v 7 1 


'ifafas m , M] 4 m 2 u 2 

w ®sm yn L v L 4 m 2 u 2 

^ft-srt fasTst? ^<n7< vtij zz* -f m 2 M 2 = 771 j-4 m 2 v 2 .(h 

fi^ (tt h<t»i ntf *jWfs *ffo x ir? ^ nil'll j 4 - t ni 2 u 2 

4? ^f T #i'5 *\f& | m 1 v\ 41 in 2 l? 2 

•>rf%-rf%RT |7r-s«'sr<i ^t<r^r irrijitf 4-m 2 M 2 = 4 4#n 2 ^2 .(2) 

2 2 *■ 2 2 


■all'iKlT ••|'?|<P<]‘*T ( I ) (?P 3|»UJ5li<) f%fcj 




Wt ^9 '*|fs 5 ' 
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m 1 u 1 — m 1 v 1 = m 2 v 2 — rn 2 u 2 . . . . 
m 1 (u 1 — v t ) = m 2 (u 2 — v 2 ) . . 

>l*Tl<M c r (2) f^T: 

^ m 1 u\ — = m 2 v 2 — ^ m 2 u 2 

f^<TT 

^m^ul-vl) =±m 2 (vi-ui) . 

^r?fK 


(3) 

(4) 


(5) 


2 m i( u i + ^i)( w i “ ^i) = \vn 2 {v 2 + u 2 )0 2 - u 2 ).(6) 

*im (6) (4) %?r W ffit: 


Mi + ^1 = ^2 + M 2 


(7) 


(7) m 2 fro «®r w PT^r c«n^ (3) ferr^r w *ih 


m 2 u 1 + m 2 i ; 1 = m 2 i ; 2 + m 2 u 2 
rriiUi — = m 2 i; 2 — m 2 u 2 

(m 2 — m^Ui + (m 1 + m 2 )v 1 = 2 m 2 u 2 


wt ^ftrr i 


Ml 


2 m 2 u 2 + (ttij — m 2 )u 1 
m 1 + m 2 


'5'ter (7) rrij fe?r , a c f f^rOT (3) ^ ' 3 TtC s 4 (Tft^t 


mjUj + mii;! = m l v 2 + m 1 u 2 
mjUj — m 1 v 1 = m 2 v 2 — m 2 u 2 


2m 1 u l = (m.i + m 2 )v 2 — (m 2 — m 1 )u 2 








<HW> v 2 * 1 # 


2771!^! + (7712 — 771 1 )U 2 

y 2 =- 

7711 + 771 2 

c<ic^ ^rwrt ^c?r <$w f%i> wrf^r c*tu® i 

*wH 'attH sjfvs^H ^ff^f t^?T : 

771! = 771 2 

771! %T (^k U! — 0) ^TnWV 771 ^ iflET C^fO 777 2 C^f 77 2 

*t?T 771! ^ C^f OT Wt?T WI V 1 ^m 2 = 771! ^TOT: 


277l| 17 2 + (771-j — 

y x =- 

771! + 771 j 

771 2 4<T C^f 77l 2 = 777} 1 ^ 77 x = 


77 l!)U! 

-= u 2 


0 ^fer: 


277li X 0 + (7771 — 777!)77 2 

V 2 = -= 0 

m 2 + m 2 


^Nk #f %r f^ftrr (^psrt=r ^?r) ^ 17 ^t fer <?r?rr ^?r r 

f^ftrr ^ilwWiSI %r ^?r Tit^, c^t c^f fer ^ ^ \ Iwr^t ^rfkj ft *rr c®M 
w (Tf^s «ft?r 1 


\»lD : 

777 1 » 777 2 ^fk 777!^ W 777 2 C®f^ ^ C^f*T <7T — C^’pf Wt C^® *ffc?T I 

TTli 

m 1 ^ (^Nk ii! = 0) 

v ± ^ ntt*r m^ fer w^q — = o 
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„m 2 ,(. m 2 \ 

l m: ll2 + V nu) Ul 2 x 0 x u 2 + (1 — 0) x 0 n 

*1 =- nr, -=-i m -= 0 


1 +^ 


1 + 0 


^tft fe fe <fet fet i 

v 2 ^ te m 1 fer^f^9 ^ fn ^=o <prh9 

m. 


2Ul + (^7 1 ) " 2 2 x 0 + (0 - l)u 2 


1 + ^ 
m x 


1 + 0 


= — U' 


^*fk m 2 c^f m x »£) ^ms- c=# c^r fe<r i ^ o^ 

<£fewttv&cy «rwfel*r c^fe <fet W 

C'sl^il^ Rc<p fer i 

9 |f^%T '©l^l < 1 %$ ^ftW : 

m 1 » m 2 ^k ?n 1 ^<r w m 2 c^iw ^ c#r <tt — cw *ftc*r i 

?Tl^ 

m 2 fe (fefk u 2 = 0) 

■«rl«t<i i+ 'Q i; 2 ^ ffe 77+ fife ^t ? f wt^s — = 0 


m 2 / m 2 \ 

2 mT“ 2 + V i ml) Ul 2 x 0 x 0 + (1 — 0) x uj 


1 +^ 


1 + 0 


2 “ 1 + (m7 _1 ) U2 2u 1 + (0-l)x0 


1 + 2 * 


1 + 0 


= 2 ^ 


fek fer^r Ife ( mi ) ^ ifrlwr «im cfe fe^t »h$c<mm» (m 2 ) 

^tfe c+tCTt *tR<fe ^ ^t, fe §t^ fife fe 6 ! ftfe© -?rfc<n 

fef£ fefei ffefe csw q w *fwr?r fete?Fr ffe 




niWE»i 


^•Yil 


^[£*1 



4.11: 50,000^ ^ ^ C5t=rt^ >i1$m>w<i w 

50 kg, ^sfsr 3Qkm/hour c^t <k<ir 1 cw?rt<r ^ ^t<T c<Rf 

■ 5 £<r? 


lifter w m 2 = 50,000/c 5 ^ *iRw*m «<r m 1 = 50 kg sgp 
m ? 50 

— =-= 0.001 

m 1 50,000 

^ «rar (Tnrf pp nter 1 <Mosr$ «lft ^§<r 

n# ^i^<t (7T?r v 1= o m/s ^ ^fewra c^r 

v 2 = -30 km/ hour 


wtI^ 4.12: 60,000 kg atfa 60km/hour c^t t^s <^s 60 kg 

WT<T sfftrrfPFr I 7 R 1 TOTn?T^<T( 7 r 5 tW? 


*Rir «<r *rfewra w m 2 ^tosrt 


*R!t <||<I I 


m 2 60 
m 1 60,000 


= 0.001 


«tft f^r ^§<r n# ?r*r?rt ^ 

tk^<r ^r<i<ifs s, 60km/hour, c^t 


2ii t — 2 x 60 km/hour — 120km/hour 

4.13: lOOOfcg ^ 50,000/c5 60 km/ 

hour ■ p i<r~'l<i(. < p *jptfgR *rW f^r 1 7 R^k^ ^c<i? 


^ 5 ^: §k^<T w m 1 


50,000 kg, c^t 


Ui 


60 x 1000?n 
60 x 60 s 


16.67 m/s 


*ttfe<r^m 2 = 1000 kg, c^r 

u 2 = -Ki = -16.67 m/s f¥\%s fw catOT ^Pm ^ *r^ CTUt 

" 5 FT I 

m 2 1000 

— = --= 0.02 

m 1 50,000 


^ 7 T?r 1 <p|osr«i *rf *i I<h *rf 1 



V 


2i:i 2 u. 4- (r/6 — m-Ji/, 

17/ j 4- m 2 

_ Zx~l()M) x (-16.67) 4- (50,000 - 1000) x 16 67 

5G;00Q 4- 1000 
i\ = !5 3om/.y 


m/s 


v«i ijTjre MrecW ^ V$ Tir 1 


V: = 


2ni l i( 1 4- (m* - mj« 2 
m 1 4- m- 

2 x 50,000 x 16.o7 4- (1000 - 50,000} x < -16 b7) 
50,000 + 1000 


m/.v 


\> 2 - 48 70 r?i (s 

^fie c*t -16.67 m/.v ww* ^nw ?w 4H 70 oi/y w w i sprfl* 
CWF m fe*T W tX7?1 w~- W71 I 


tit iV-irsT *n% a)t>ic^i cstt? *srpr '*ks vm 

^wr^gJtRsRr c^rtti w ^ir, ran? «fl% *gg ^r* i 

4.4 fos? *lfe (Potential Energy) 


<?\&i W6 C^TlTTf 

l^l^l '5*1*1 'Ff'Sr 4W «*1*T v^lTTT 

"sflt 53T 1 *14^ *f% *^<5 v£Tls ^Wl 

\Sbi^<i c T v t! Prrat^w, ‘ii'pTr <v§<j '6*13 <r*i 

4 awi s i •*k?i f>to *rii r iwi V10 ■»i% *f%> 

- m o l r,*n% w 

£h1C3 ^l”*^ ■iKfoVl &4IW1 OTT 5^, il^O^TT ^*1 

irair 5 '! «liI*M>5r ’ailW'-j rxrnw 

/si?; «rr 1 Wf .,5 m 64 '±P?5> 4.8 

sto tmm $*nRr w wn^, #4 rxpm wrai 


- L.- 

^mm' 



m 4.8: f^iT^r 

<K4 >]v^irr5 


W3jM iw F 4m strariM 'Kv. P^5k.<p .y 7^5^ 

■ ti) iPF4 C®WI3 ?55 <ff 'TFlWlT’f? «f%%r *41 'SIT VISIT'S 6^177TT v(fa 

■*lf^ I^lt! >7KS* !7]fv^ F m ffOTT qWra X to ^Tt ^1f» 

*'*il'6rr1T>'». orrsriT^ 41 ^ ^4vri ^mlr'r *f% ■sjrs ^<4- t^g c 5 ^' *fiM> c^i5J? 

M 5i?r ^ r«t nto (w c^t i 




fto «l^lH 4<TU® <?T ^<gto C^®4 

to# - 6 if<k*j i 4t?K w# ^fto toto ^rrsTTTr m w 
c^T f^et c^c¥ Iwt to#t w^t4 'Q'^ s^nt^f <k<i ^4i>t ■<^^‘ ^rfe^r <mIc v ® *ttw 

^Si <M|(,vi> *\\W I <4# ^4# '*fi% ? , ^tf^*!!^ *Tt ^T'S <•£# ^5RX ^ 5q<K,.1<l T»t% I 

4^*14^ 3 ^*1few* WT *1% (potential energy) I 

^srtwf <mc. g i '“tlw o^ 4^u® i ^«t ^ '9 c fwr 

4 tw, ^ft^r fer ( 7 f^ ^r (?frrt ~sjzm to #r ^rtt ^tFt ^st ®kw 4 to ^s? 

Wt, 1%^- ^rTsi^t wtf^r c^tTtt cjt^T ^rfer ^rr i torH^ss; 


F = —kx 


^ffc x tot ^r F ^14 ^r tot, i <w^fF 44 ^ 4^1 (torl^r to4 41414 414:4 
4t44 41?# tort4 ^fto 44 4#1 4l<T ^toftt4 4lW 414 I) C44Fg 4#1 4<T 

^rar 4414 44 tot 'ql^ml 2t4c4 *£RF@t 5 # (average) 44 F av 44 tor <plc^ towto C4?r 
4^5 4# I tot4 F 44 » 4?lt 4ftolW 4?^ X C# #C4 4# 4tw IF 

4f®#4 I 4f4 4l4?Tt X 0 ^4^ 4W^S£4ll>44f4 4l4C4 


4?£4lW — X 0 


0 — kx 0 
2 



w = F av (-x 0 ) = (- jkx 0 )(-x 0 ) 


W = ^kxl 

4# to^4 Xq 4?£4fc4 4t 414 #3^4 X 0 to 44®l4 xst^T 44 W WT 

to to<to w® to ^444 41414 f^|^« -^st tofc <fto c^si^r tofc ^to 
4l*T C4®l4 I ^4114 44t ^4t< % 44 C44 414 « ^4 4 6 ll4 s 1 ^rtt 414^ F 

x ^ ^94^® ^?r (Linear) i ^14 c^Tf^s ^flwt 

to# c^toi^r (to^n 2.16) i 


to^r 4.14: 10 kg »c<i<i ^flr^OT w 10 m/s c^f f^r?c?ra' 'S < T^' i f 5 ^, 
apw k = 100,000 J/m 2 (7# 4^f TR^fw 





1,1 

-mv z = -x 10 x 10“/ = 500/ 
2 2 

ia£ fT’pl’IC'i* "Wte, 




1 _ 

-kx 2 = 500 1 


_ 2 X 500 _ 1 _ 

x =- in =-?Tl" 

100,000 100 

X = 0.1771 


^fsr?rf w U>%<> ® , *nRT f^r ^ i Jtot *fW?r s*f?r 

cW cz-w? foe 7 ! c 3 '!t?i f r icb ' f Ttsrr?r ^rtf m>i*i *ff® Ic<p ®t® (Rt’R •hc^f 5 rr® S7*u 

^ ‘ 3 W<r $7T <P|-fl c f W ^‘'TW f^T '®*r»T ‘TT^H^T” ’^T^TTTR 'Sr«li ®R WIW 1 ’ 

*rf^ ®rt si?n%i 1 *n»raw c®Fn w c 

'*fe $rt 5<f <£)*k cTretvs RR?n ^?rc® *trf?i 1 *rr?n$ w?xf ®*fc?r 

c*r ^I^rm ?^Tigf <?w.'s fV'sw ■*ife r?r, 3, ti,<i wcsrar ‘-nc<if ’Srt *t?-i w 1 ■ v Tnr s rr c f 

W 


W = Fh 


^■sTR/T F ^05 2f*p3= <Rf «3<n?. h ■&737®T I F <J c 1?l5 AIRH^ STCfTT' 5 ! <F?RI® 5fTT f^rC^ 
t£i<TC i ojf'©LQ»!3 rc<\ ^Tftgftr W i '^"'TC?r (tst^hh ®t»tt c*i <tct srcirR < mc® 

^ W 5TR WRT Rt®T • > U?R®V ^T tr v£j<f? <fvrfr? ^R#?! mistf ?RR i 

^r?rf§? .'M 7 ! mg ^i 




F - mg 
W - 777 7//? 


•n?r aNc® $c<„ sw *t c£i <r-ft' Picc 1 *! fcw <£i’Sr <k,- 3 i * 3 TT«1 l>i c<^ i?’ g TC?r 

3,C r l ‘■Sarr.M^ >1*1 1*7 'STRtUR' '3»‘ { 1C<w <7»<ic® ^?T I 

771 *®| <1^ L*> | * /l ®R{r®T?I '•§C t 'l ®H l®®W (<1®<F ‘*|T?5? <K<1 ,= 1T<l'i1 blC^' 

CfeiC^> fw5 ®iSC t 1 :>|BI ^T 5 ! 7 ! [»ICt??i NC 1 * /l ^ (7RR ®ll > IW 1 ®fR ®TtT C s s® W 9 tf® 

'*f1% ’5f 7 I] C r K^7 

^tr 7 ^. ®it w w&t ‘*im® -#m i t fs# - 

5f%T«ff^ -77U7 2 ®TT ^«nR?FT ^T?rr® 1 

2 



wot 'Q 


-L. ^ 

-mi; = mgh 
v 2 = 25/1 

^#1 <Ptt w<t ^?it?r w 

w%n*n *tf#?r *it*Ht 



;wot t£i^i?r 


$TO°T4.15: lOfcg W1<T iq^tTOCT* lOOm/s c^t fw fwr i#tw 

^*R<r^k<r? 

^s<T: ^q^r?r^Tf%^rwnt^?r 1%u?r^?rtntr<r 1 

1 1 

—mv 2 — — x 10 x 100 2 = 50,000/ 

^jr> tHtt h c^Tt^r^r #f ^jtETf fsr^r x tfw» w A , tef<i'£> ^r 'si^i, 


mgh = 50,000/ 


50,000/ 

h = - 

mg 


50,000 
10 x 9.8 


m — 510m 


cai^ik^ (ErWiwH ^*4k/T 10 kg 1 ^Er^Brf^ 

I C'lc^h ^< 1 ^ 100?n/s C<R^t 1P& fe=T '3||‘»l<ll ^' i 3^3<T nEr 1 


^rt^T 4.16: 5 kg 50m/s (Erctt fff[? jp$ fEiET (EFEr vw~m 

^i<T Pi~< ^iFs 3 ^<r ^jFs 3 TfjrfiT ^c*!? 


* 3 'Q* 1 : <l<gf 5<1 ^TMfw ^tf®' 


1 1 

T 0 = -mv 2 = - x 5 x 50 2 J = 6,250/ 

^t ^ifwfe?^tf^r ^fsrH<?# h 'S» : aui ^rErat ^rtf% 

?ti% x tf^ — (<i»<i "*tf^ 

'*lj% 5 ' + 1<1’«<1 = 2ff?|fl|<p Sff®' ■*lRj» 

Pr»<i x iRf - '*tf^ — 2it?lfsRs ^ x lf%/ 2 

6250/ 

mgh = 


2 



m = 63.70m 


6250/ _ 6250 

1 2 x Tti cj 2 x 5 x 9.8 

j®iw ■$«&. vfl? 7T5i^T#'a *c«<i ^ic*i-s; 1 5 v rg Rog ^tg *tt i 

4.5 'HpWr (Transformation of Energy) 

C^IZ*TT c*l*9, <i)T^ : 3 5 £5TKif <i|<p|b ffffi C 9 ^?? 5 3W' ‘*1I?H •»*' I 

‘ p fPft 5 5 'lj h . l7 1 ^5RT f.'»Of.<i lifts <r?TOT *ffel $Ffl W- "Tt^trf^t CSC®' fwr *lfs? 



(f) T V 


4.9: 'I^J^ if}?? €pn%^ ^[fs^rfTF ifl?? H 3'! 5TTi^} 

ffei sr.tfe 



<hc,« <n^;s «nw i ^r*f <rjbt 5 tf^ 

?R v tT3f?n5‘ ^rr i •iiitic^ <p<5i'5i ^ 7 itrr ^st?r i , ;»'9W fa •»<! x ff??3 

*m *rf 5 ff^ *tfws *rt ■®kc 5 'i L<*m ^it?r? 

farElf? W* W ^ c^ W. C*NtI7r 

'^W'S < K*i(.'$. C^ICH ''ST^flT ^jflt <f»W ^lt'S 4 !F'& 5 |f^ '’‘I^t *||& *tRw.'S ?Fi v || i {2>fa -s $t?J 

*It*r I 

Fq'cxj *tf^ «-s<Tv *ifs^ <wsRb ■*lw i?tw <i?i<, r ^ ^iFgpc - ^ 

•^tt«? 5T c # <m?r c f IWstm : wgt wt r«iw 'aH'if&t® Iraki's 

(T«pg TTT?T «Tf I fa'»<l C?IW *ff?F 'SJ'Ml?) faf^T 1 *tfw W'lTW 



T V 


#T 4.10: >*R# ct^ttvt c =#*$¥- *lf5*tf*F ^ fa-5<r-*|f^?i 5iti?ir wr i 

sjFzrtt i ^nwi <-9!T f^gvi^rsr \»<k.<p 

^ c^rrr i ^far 4.9 4 I) wc< *r% *i% w f~?rs£?re m *rfe c?n^ 



TOto® ^to tof to ottot i cto^t (a) cto (h) to- eit®to to 

to^ iffto TO i 


to<tt to ^ toto 3 Tpst to cro ito TOw to 
TOTfa to® TO 3 i to to 3 ^ Itor to<T tok tow to® TO 3 i 

iSJfW 4.17: Ito ^ ^st c^TOr to to ®reto to #TOr ftor "to 
^<R #5 x rfto C» »C<1 <PftW (7# c^Nts I 

4.10 TOTO s??kw. 

tot ftow TOr TOW ^<1# to<f TO^to tot tor ^rmto ^to tow 

TOW TOT, to w ?to tot c^Tt^r ^jtor cw tors cto TOW 

TOT i '^i'csw c 3 T^t TOoto vicX? «Tt, 'qlcxs ®ii(.<s (toi cTOr TOr i ^W <t > 1< c f to ^tiit wH tot 
TO 3 w to wf to TOw toto tor ttoM> TO ^tto® wtoR® tot to to 
to§<| *TO tot cwr i tow w TO tot to Wror towt to tor, %w tor <W wr 
wror TOit tow w tow tow tot to# i 

<Mtto ^ttor tow tto toito tow tow i « tto toto wto toww ww 


(i) 

wto TOtecro to® tot« Tot TOT tto ^t Wfw toror - fto TO 
TOT (fit ^tfto 3 >MCbC<l RTO^T «MjHi *tfw® ^’fTM TO TO I to TO (TO 3 TOW CTO 3 
tot TOTO tto to 5 totoK TO >i<icbai rto i to WTOro TOTOT TOT w to 3 

*Ti<lW TO3 ®liTO TOfcTO TOW TOT Wi W Wto TO<lto *Tt TO^ - 7 lTO TOW 

toto^ w to 1 1 toto ^1<iw toto^ c*rto 

to 5 - ^iir®4 q|faw> to^s- ^ttto® w (to i (tos c^lw T*t% 
to^ 1 to (?tw 1%?r to ^ W (?to tof^ c^®^ to^ 
cbTw ^tfto® ^ftw to (?f«fK c«n^ ^rfto x lf^® ^c® to i) t^fto tf^ 

<rr Itto to TO ^llto® TOtto® ^ \ to& TO, l^torto <rt m. t. 1w. c® to^ to 3, 
TOTO® ^TTOto^rr i TO to 3 tot <iTO TOT TOW® cTOrt R»^C4 ^tTO® ^<r- (to ^ 
sjlfTO ^fl^ TO'^'s TOr^t to® to ftoro to^ to 3 TO to r TOtto® ^?r i 
TOstTOtTOtro cTOttor toTOrototto^fto' to toto- TOTO ®ii>ic s i ®%^ 



(ii) 

~*\f& wntw?r few Prwt; *r1OTfw »t%1 «iI*iiot witrr 

sTt^l Wt?T <7T <0^[?I <]# <7^T <TOTfw ^tfw lfk« WTSOT I <7T 

«||*liOT <TtOT ^<1^(R>4 lt tf^ WslK Wt?T ^tPf *lW ’ftfa'S WslK Wf W I 
<tfOTfw WttW Wt<T <FfWt 'SfWS C*tPT «rrf%- (TTlWlfw ot 

^fl^f I ? tJhT C 9 ®^ Iw <Tt t£) *TjIOT ^HtpT W<T « -iHIflW tfcr 

^TlfSRS' Wtttifrs W (TrPf '#^3 W?T fTKlTT (7W ^KlTltw lt fP? fifsfar 
®M *tf^ WS. (Tit "*tf^ ^tfw <f 9 H#s I W Y^\ 

WltTlfw ^U'QitsHI >l<Kb<7l w ^ftW# <JTt^# <7P*ftpr ^t lt fp3 ? *[fe® 

WiiA® W I C-lMt'-l C^PlC^M (7l(7F W W<T *tt% TWIT (7fc<F ^TWTW i£PPT (Writ 
wtrnTT ipsr ' 5 tt'3Trr wr ^ (r^tirr <JifctPr wr <il>Tt#w *tf ii tf&c® 
wT ^#r i <it>it*iP<i> *tfw »wtbt*i i5w0*f ^K-?n w*tr '^iWm ^tw efl%r *tffa 
c^rn^r *rru c«fw <jT>n#i<ti- fwtf Pp^ ^ w i 

(iii) m 1 # 

^PrTOT f^ c«fw fenrrr wrr wow c^Pf *tfw wiw w WT 

< 7 ^ i %iHvol%i ^iot *jh^Ui tfcr ®T*r ^ wot wt w i sTfirTTWOT 

(Thermocouple) (# WrrPr WTlK W W WT) Wt?# Wt COTF 

^tfWT stlWTS -w <2ttTT ^i‘W^ W (TOT *ll[al4 W?. 

^tfOT ^ fer %j5, wr ^ i (^ife*r wr ^r ^riwr ^ii^i^i 

i ^ W fer ^?r (?T ^il^H 

c#t ^ wr ^ i) ^rtwt csrrwri% ^ r^iw^ w^rr<^ 

^^C® - wft^fw w C^rPr I 

(iv) 

C'Sr'ilw'Sw ^t f^rs, w - ^r ^l>ic s i ^rlfw 5 ' it l1^ < 1 ^^ cttw 

crcr ^fer wt w i wTg' W^T w 

(7f«rtPP*ll>IC s 1 TJlfsRs- *]% ^ T*tf^ffHf9||^\o I 

(v) ^rfM^^ 

~sjM, afN#trr w^f w Wf$ ^rtOT w^f Wr ^OTt ofa*r 

(^® ntt c 3 #^ ^OTt ^Pr i w c#T w ww ^ros 
W ^5^5^ ^rt M?tq wf^ i cw *ii$wH'8pi® 'sot^t ^tOTT ^ pT#tn 

w^w it rfe® wftw i Wst^t (TrtOT (T^r >i^l>ip w^rt c«r^ 

wtw i ^^^3 wgtetrlw^lw W^fw^rOTt wltwfPrWTrt^ 

TsT^t w5l$ftfw fwg^nTT^ ^lf^(® <ll>l|yp4 W^n OT I 




(vi) W 

o©lwf feat ftfe a?R^<T ^tfer ^?r ^s?r cm fe^; i 

* (TTfaftt ^T 7afe W<7F feica wrT fef fe 

^nfeBt-i ^st?r ^rRTtfw ^sr fer (Fiferc^T E = me 2 w <3t fer 
w*rt^r?r >mi<Hta <ptt wtfew i fefeta cm\c* w c^rtf ^rtw wt *>tafe. 
cw enr* ^tn ^ ^ Rwife 3 ^rrt# ■*f^r wf ^r feifen *tfer 
<3t ’i^[tfD ^ <?mtF© ^?r fegnmr <mla wr ^?r i >iai>iR ^©tn 

*t1% M?f ^c*pq (?it '©T’R^ ^mt?r ^R^t?f ^?r ^i<Ht-i ^fcr <nt 

fer% fer £©tt wt ^?r i 


*tfe ^t asRTRT sJV’ttW ^itM FfsT’W ^X© «ltWT3 ^itM >3<1# 
fer wRrT i fe nitwit fe m ^nr (7t 1 *lf^ <h^i<i wT *rter ^rt i ^R%r T^g 
Ifer *lfe c t^©tn 1S ^ *rtr^; Tit *lfw^rat afea <w© *nft^t i (ipfe ^r ?m (7# 
^t<r (TTt^m ^ <k<t (Tim) ^rr<mr ^r*fat *tffeF fet ^ cm m: ^rtt fefe 
^t ^ ^Ife^l ^tt\ 9 it tfer ^r’fFrr ^?r i ^r© ^t ^’ffet ^?r ^©tn '*rf^o© ^ cfe 
«m$h <f?r<t w fer ’fit ^ i *ife ^t ^’Ift# ^trtt er^fe feiw©t ~*w- ^ 
<? 7rf«fr<l ! Se]C‘N (fer (TTTf ! 

fet*r c*\m ^rfe feR^r «iww»t fe wRtt ^rf w ^®M w ^tu fe^© 
<Ji’iRS<T ^£<T WRT tFFft (Tlf^K Wl^ C^t W (TTl^ 

cerHlw'Biiw ^©ft (Tit %J^ felt 7##^ c^rmtZTTt ^m~ *afi> 

ww^ (Tiffed ^ft^f- 


4.6 •sp^'sl (Power) 


^rfsitw?i' feffe ^fer ’bfwt ^?r ^ ttt w?it ct ^rttT ftf 

C^MWt?f ^T <Ji<K,l<l ^r^st^! fe ’feR'Sslw ^^>1 feet?- =lp[i^ w©t w 

^ i ^fte t V!/ ^c?r «rtwr P sm, ■ 


w 

p = — 
t 


^TfWt ^lt <7TO«lft ^5 t ^ ^tfe I ^ffe (TR^g Wf (7t ^®lt 

f^TT '*t1%^' ^tlW ^?T m '^©it t^ <P^C*^ ^TtWt ^TC^© ’Tilt ^R©t 
*tfe w ^T^ (7R^§ c^rm ^©it w©te c^rm i 



‘WfR'&sH fiwvs fer ’ s Tt*Tt ?|tPr C*OiR «tM ■ f ltsr 

ostc r iR w c^t <pwR 2ftrr 21(,^3 <p ^iRtfN' ^rf 5 i~ v lc,<p wI*tc^ i •^\©i ^tf*|f[> 

^rat ef 5 ^ WVT<?+3 ^ ^1^# ^TtM ^ *tW^® I #f £|% CW 1 ^Sf Wf 
'vst^r ^ 1^ («?rfc) <Flw <F?rt ^t *t1w ?RMtw w i « ^r 100 
\3TR^ Tlf^ ^Tlt ^5t?r ^rsf <1|R>0© ?(% (Plt+W 100 VI/ I ^T 

« ’PT^ *t% Wf 1000 CTMlQTft^ ft$S»*ll4 ^ 

^i^rnTT 8t% 1000 x io 6 / i 


4.18: cstm «<r 20 fcg csPr^ ^pr ^ppr ^ipr «<r 30 kg. *r?ft ^ osTsrfc 
10 m caPrfa ?R¥ cftc^ 50 s, csprm <rf (M^ 

c^ 10 s ^ ^tw i ^ wst c#r? 

csprt<T«^20 kg,Mm$vw r m t g = 20x9.8 N = 196 N 
v»pn<T <rf?i "»<t 30 kg m^m 2 g = 30 x 9.8 N = 294 N 

10 m i *k«r3 


^rK M4 = 196 x 10 Nm = 1960 / 

^rpnf^Tpr I4/ 2 - 294 x 10 Nm = 2940 J 

T^f^rtPT ^wT 





1960 / 
50 s 


39.2 V/ 


2940 J 
(50 + 10) s 


= 49 14/ 


<Mwr$ ^fcr ta* ^r (^\m vaiMPwvo pl?r c^, cspmr ^pr ^wT csfr-fa 

c’fpp c#rt 


^ft^sK4.19: ^vi'-si «j«kv!> <Ml*i 

^Ffl^ i *rat^^r 1000 kg ^<r iflw^tTiMc?r tsrt capr 
^(/ia^ i ^ C3Hf5 c*r t.<pk*4 c j i<. < p(.'» 2m c^/T l^rcs ,5 Ttc?r i Pt 

caNfca ^rsf 5 kW. ^1% +tPfik^^«ccs ^rt?rc^r? 



sfa 4.11; viM -'T'SFcTC'T li) 5 ^ ll '/FR71 «£)^&T TSi^ 5 ^11^ '75FIPT 

.¥£i i fc?fl 5H9* l 

P - W/X 

t’V — h s fTT^irW /•’ 31*11*1 ^JT ^ til *5? s •5ffe?R'« *j?Tc *f>l C&- 

Fs 

P = — = Fv 

t 

'^PWFT I.’ I.•-']<*!? liRTl W?llfl f?W, 

-at cnftsr lilOO A :<7 ^vn ‘ii<pfS 2 m/s txiR ^fra *^=ic^> 
l> = 1000 X 9.8 x 2 W = 1.96 x 10'M V* 

1W 5 I D O C# 'OT57%i SKSToT <y\ *pj. 

' 5 ‘if* *Tl i i<Fh XiWfap Tftsf m r,«j»ll,»!q 'SW I7i^ f/lW fJpPTT ?Ti TSTv^T *R 

F 'lit! SJtiT : 

F T = 1000 X 9.8 X shW N 

P' m f' l > = 1000 x9.R x 2 xslm) W — 1.9fi x JD '.smtf jj$ 

7 Ti% P ! = 5 x 1Q R W 


5 X in 3 W - 1.96 x IK 









= 0.255 


sinO = 


5 x 10 3 
1.96 x 10 4 


0= 14.8° 


0 — 14.8 ° C¥fc4<T 


4.7 <p4n**P'®l (Efficiency) 


« <lt4%l4 C4 £)<!# C4C^ ^4X 4iC4 4i41$f4s 44T4 C^TTTT 

44 4ii*i<pi2| ^4F4 44 I <Hc«T 4 44 44£4^ ^Tf44t C4 4i*wi4 44§T <MC^> 14^ ^ot4 

44414414 fWT 44 4t, 44^ C4f*t *1% ffe 44 I ^rt44t ^|4tl44 frr4f%4 ^)<!OI 4t4t 
447T4 4^ 4T44I4 4#, 4t4t 4444 t%4 4I44t4 4# ^st4 44 44C# C44t 4t4 C4OTfc© 444 
4t A 44It4T4t4i:4^l%4^444 44 I C4 W 8tt4 >46*1$ 44# 4^ 4t t%4 4Wf4 4ft4 

4«J^H 441^ ^l4tOT4^4 ^st4 4f^4t4 44U® 44 I CTM«Wi4t4M^4#^T 
4lf*t 4T44t4 <R4 4# | 4S4W$ft4 ^4®Wt R>llt<1 >4^4 C44T 4t4 : 


^ 2fW *tf^ - 4f^4 ^T4W 

444WT =-—-X 100% 

4.20: 10001/K ^4 ^ 34 # G#4 wi 15s ^34# 10 kg 

10?n^4t4 Cst4t4^4f%4 44WW? w? 

^54: ^St4 4^414 : 10 X 9.8 X 10/ — 9,800/ 

4w4f^: 1000 x 15 = 15,000/ 

4f%4 vrm : 15,000 / - 9,800 / = 5,200 / 

Wi¥sf : 

9,800/ 

T5 ^x 1000/0= 65.30/0 

T^sl44t ^£4 T 44t4' 4C4 ^4# 4^,4144 4*414 444 2## 4ft#; ^#3*4 ^1444 

44 ^I4s 44?ft4T ^444 f^7ft4 C44t4 44 1#iI4C4ft^g4 4444^st 30% ^ C4£4 V ^I 3 1C'S 4ft4! 

^tW4.21: 2ft4F# 4ft4 10% ^4fW454 ^ 4ft4 W WfWt? 


&54: (90%) 4 = 65.6% 



4.8 (Sources of Energy) 


3T»(\S|*J »ri>Rl 3 1< , .<P ' 3 T^Sf®T??T <1^1 <TT?T <IT<RTOra' i>Ti$,l>l l CTtStsjj^SW <i«f| 3 TTTT. 
C^Pi OTH <t*'SL'| •Sjj's ipitjT C^Rtf?r >14/5* $cws ^sTfll < P'st>^ 

^TWSJ?! ^77T iSRrST foRpT C*T?Tt I 4.12 1#^ (THttflt 

i mv*. I 


4.8.1 *M<ilSMG*ll'»lT 1, lfe (Non-Renewable Energy) 

>i , »('si5i $f\s^7i5i c**w.'§ ‘*tfs r tf®3pT ■'5)1*1^ i ^tp? 7n?rt 

&p*t wr%5i c«-5w'5 ~*\\^ «rc*ii ^ft ^Psf wc^ i c*r c^lw (TPsttrt 

'^pwH ^ _ 

i ^t ^5 *jfaft?r *t^Rr wri c| ^* ^ 

^S/T 3(.y$ cm, ’irpr tt <hmi i c^r i-*-1 


#t ^t wrr wm fp#T, 

^sfp t’l< t* r.^lfb W W,P moM *T#?f 
TH^Tt Wpffptw vsr^f ^sfpr ¥W 
P'C'K©. i c®«t, *tjpr ^rpr wit 
fojrfifost ^pfbm - c> fi%5TT c r <7rf»t 
<41^ ‘'3%c?r <pPt vspt £ 5 % 

R>m ®ft-srant\5 c»r?r ^tt c# 

,? iiW.<l(.*lsr : 3 t*TT I 5Jlfb J <5 fpl? 

iPlW W'TT. C®cT ^mr ‘’I'PlW '8 6 *IC'S ^TTI 
^lf^?T (PlW (7T C®®T </5t«Tt ^ 

(cmde oil) Wfw y<m\ (Ptwn 
oi(,«i<p ^T?T ’flW. l'fJ<r-P.-lll?lC'5 PTS^Tt ^tf^TCPlPRT C’llpT, W^°1 <JT C <! ?wtf 3 ’l0 , i 
^<r ^ ptr?f TftEsr ^3rp?n ^rr^TiTiPtT *RrPf c^r ^c% i *nfi>?r Pn? c»rc^ ct c^?r ^ 
^pnsg fa/pr ( ch 4 i. 'irsr w%r ^ *i»oi*n ?rjm csr*nwr ^ ifpr< 
ctoti ^mmT w kc^ i ^rrsnr^ <TMicw^f?i ? trm ^#w ^ 

TraPfRT ^ 9 n7ir?t i 

&f*\ mm *ti^w <n<Ki?i ^ iiw w?m?r ^ 

^MFT w% | CWf, ^ITPT. ^W \T TT tlJWM^IK 5TRP1I m 

^tiT^TF 0.!<5^l«1 ^(.^l ?.Cli *TT5r I *nf5irl f*lCb c,'® 6 1. ’ITPf. RRFTt 'SIK,^ T^ff 

^Rinbt '3ilt> lsrn^r (Pitt ^i»pil«! <rpi cw c.® i iT^fT 

C^ ^1% <Jl r j'<i (7T ^TC?T '*tf^5 5 <P<K.S! <rf^ (711 "*1^ <P<K.-s ’dT^ 

■^jf^r^Nr *it^' cm. ^frpT. <?>'$iell t'SwKMiN fcipi <,i?c r i$c*i csn^ i 

^^jprnRT^ vS^ ^rtc^ i "5PT ,? jpf^t?r »ii cr^t fRH?r ^*r ctf A \ 


^<i>r*Tr/n^n 


ill 


•1<3l?'"*fP4r‘l V 


• ; " 

V* 

5 

5» 

j/ 

?* 

M 

^ (. 

1 

( 

Or. ( 

0 

V’ 

1 

II 


£ 4 


st> 

«e 


^ 4.12: *rf^ fcfel 



t£»t<Ml*l Rt, ^®R RRRR RtRR OlfBl^fD WtR RvfeH ^t<r 8R% RM$R R*R ^R 

'STf^T ’3RJ f4% CRR R>R CRRt $X<]- CRRR fRR3Rt*T, CRR <1j<1$R r>r rr 

rwrT ^sIrr Mr 4R i fofculwn rrj ^t®#r 'sRtt RtMRrRR ^j$t>ifcR 
crr* ^ RtfRR Rtwi?! ^* 3 ^ 5 -rcR r*r ^i^iwm, ric^ <t#t ffer rrr rrrt ^mt 

Rt I 


4.8.2 RRtRRRRilR% (Renewable Energy) 

^ R '»R<Ot'S *J'SR *^(.*13 lt tfs 5 R 'S'RR RRR WRf R>£R wr RR, ^ R^Ms ^sRT 
t ^' s T 5 T '“ffS’R 'SRR WRt R>R 'siiR R^RTt ^If RfR Rt I R^ '*ff^ ^ItR R(,Rfl 4itqi 

cRr, r^r crIrrMR M ;RMrr Rt^sRr <Rrs <jftf)R ^l€to 

■snt^fsTt rr* t%RT r#R r^Rr riIr Rr? i ^IRrr rRrt ^rkrt ^r rt cr 
*t^WTt RR^s RRT I ^rTr>^I t rr «irirrrirt (Renewable Energy) *\f &— 
^^fsfk R*i^5^RRTRR4RtRrR, crrrrr <Mr ^fcr ririr RW^rmt Rt i 

*jfr%r rr rtrr r *rfMR i i% «<rI<i w ^s|r RTR ^stFtR ^ w M 

RRfRRRI’fT I W fRR RtR^ Rl^R T5K5$ *riRR*t RtfRsR RR^ ^5lt *f) W «j<j^ 

’stTrT cw rIr^; i rt^Tr rtrrTr r*r r *1% Mr 4RT rr stfMpr 'siR rirrIr ^ edrr 
Mr*i ^ot^r, t£it fw rirt <^f& r^it rr i 

^Rt *1^ %■ 'StRtR c£)R> W RRtRRRTRj I (Tit ^4 WlRtR C#R W 

Rte^ «?q(M'N unit's RlR f^R f4f]R Mr ^Rt i <5 1t^r rr§ fl^R R ^sl^; ^ w^r 

%RRn^R ffer Rr R A RHT i t^¥ q^fes %r cwt 

^RRR W R R ^Ri:^ RtR Rs¥ ^R t^lR I R(7R (£R^ 

^ft RR ^RT ^ ^r ^qR^RR^g ^rR ftsft ^5R R I wR^«^l ^R WW W 
RtTHRRtT ^ rIrt RrRR (Biomass) c«fw, RrRRt Wfus RRitRt ^r Rr%, 
'iRMR I ^rfR ^<pbl r°rR Rrr <plt^ t'oq, ’UR, f^RR R^ - , ^otiTR ^nn[*n*i 
rk^ ^r#, ^ftfer i nfc ^ftr ^RRft ^ x ffe 

t£R% w ^rsR i ^wit R-qtq rtR c*R w R^r ^RRa - ^ 

RrRRR qRTRRtR Rf^R WR ^R^ RRR RR RRR ’fRRRt RRtRt RTF I C'SR, 
RtR R 4^iqR R^st ’jRf)’ CRR (£fet fRfeR RR ^*U ^RRTr R I 

qRTRRtR *fer Tjjt wR, wRrr rR RrIRpr RR «?p^f Rlw ^rwtT ~sm. 

(TfRRfi 5 , nl^-lRp, RRt fRR ^TR %^«rNRr I 

«7T RRRt RR RtR, RtR ^ R^WlPi'SR ^RRt¥ RR tRRS' rM RR fe»IM 

RR RWR CRRt^T# R% RT'STTI RtR rR cwR RRrrR R% RURR 4RRtf^ I RR 7lR 

^[Rft 4ltql ^rR "^RRR i£14^t RtRR^RT C*ft1w RR RtTT, RtRR RRt RR RtR^ Rt, RR 
^R 4RR RR ^IrrIw I ^st Rf^t ^ftR ■'otR f%Rt 'W RtRW fRRRs RiRt^R 
WR «£Rf5t RtR ^3R RR^s RR- RRR^3 RRt RtR ^RtRR tR fRW*fRf ^4I>T Rfe 
^SR I RRR ^TRR RJRRR R»R RR iRR IrRR RRt RR I ''oR e-Re's Rf*t WrIRr RwfR 



~sm wi>iR R^G'® wt i «}Rf# ^#51 Rf#® n <7rM?r 

’bic r i c i, <Jl 7 iH ^tw c #lc*i #15 ’'®t?r Rc^ 2)ci1«?fki R 1 ^ Ros?*i ^I^tTst foR <pc*j cw i 
<?### wf c#> ^ g^® w 3 ^# ^t*r i^r wu$ gwics, c#T <j!#Rp i ^IiIgi^i 
< w*t ^srtwt #£ R^jgw #*M i#<#i (W*t wsrs # fw R^Igw mw cw# 
c#t ##® w# ^*u i c^rn?r ^ R^sgw #*m j#<ji$i <nh w <?^ c*n^ ^ 

i *rN' fcci ^r# wick's fM «# *Tf (?r «rij ’#G<i*1<ilfRi #f ^ 

ww ## ^ c«tw w *fw #^ ^3Tit ~m^\ *(#f# «#m 

c«r^ *ft¥r w?r wu ft®# w?r ^ii>i(.^—c#t ^ wcw ^mrt# i ^t, w*r ^ 

wiw ’ttwr c«r^ ^ft## wM^tw ft# wt (?r#i#> ste##ir *tw# i #t 
wt<r wij^rrwt (?t cwr <jh$R # c#t Rkww ’iRig^" <j.h^ wt ^rt¥ i *(#f#® ww - 
wtw #*IM «% c 5 ^ wt 7 # ^rK# c^t ^sttT ^trr i *(#f# ww <m*if # 
Rw *ti7mr w <??# (cw ##t) ^ wtw <iIg*#g*i c i c^t w ^rfw?r 
Wt/® W 3 <k^G 2 > I i<jI<jig<i I ?tT #W 'qlc^fi? ^Giw #r3sft#T (geothermal) | 

^rlWw ’(Rtf# w*f wit## R# ^hr c#T <w w Wpt ^®Wt Wwt c#t 

ft# # I "# C#3 #T W #*t#f# # W?t CW ^®#t# wM*rfw <4## #*M 
tSvt c’tor *rtrr 1 0fer# ww w ^®tf ^w w# i cW?rt cW^rt 

wlrr^Urr ^Wc^t cwtlw ^ wtw '*tR ^Tt'STit ^rtrr cwltw c^t^'c^tT 

1 

9jRfb®^ (£)Wr *tf#pt fer w^w ^c?r 1 ^1w w w^# lt # ? , 

Rp-S "*|R^J 'Srij <|R *#mt^ 5^°Tf <p(,<] GWt W ^\R<P ^tf# ll^<J R 1 '® C#t CTt/T cw 
H I "jRtf# 'S^ t£)Wr (7T CWTTt ^1% CWltwW W 2t¥^ W I ^#f# w#t 
^t w<r, et^lw wr^r feist "it w^ ^®M ’(Rtf# ^<hgii w ^trr 1 




'SwflMt 


1. 1^C?T 4BI1 RT >r*it.*l4 

f*IDlfb« ^<T C4R? 

f”EJt k fa* <IT5R «Tt 

^wp 

3. wr UT'ITJ fa* '*fw<i sthivsh rnfas 

^.i\n|cf snsrpsFT? 

4. fa 1 *tfe fetTfiTT falRIRT 4*?Tt TTif? 

5. <3*T 1 *tfo -»tfe w *F5 tc*T 

^rr^FT? 


5fa 4.13: FFf *3^. i 


TITOf: 

1. vffWl - RjR -3*74 Flk-vj ^T^RT l<IH^j <TPT SfcffR 4RTBT <JM4C c r '3RT <7TCX4 < lfvM''S , l ^ CTITt’ 

4 13 i 0A t AB, BC ia^t CD ^Vn 

^*TSf *Tt ^pvR ^pTT 4*i'ST 4RT (.'$;? 

2 50kg ^3*) c^r 10s ^ f^% c^n^r S 771 IHw 1 4*'*^ 4*T®f 4 * 0^5 7 

TTR "^RUT <$*£>? 

3. 5 kg -<44 fg? <rstT ■3‘^ra 10.? ^ 4 ^ 

sramr *ra ?ifar *ife ^r 500/ fc“9 

-iPr-iK ®4C4l v f wt wf^r? 

4. \0kq ^RR. '5RT TIRl tL 

5 kg ^c<i<J fj^s 5771 fg?r '3 R?i?t 1^ a ( 

*K3 <rNT ^t?n^ 1 "#! w cw^ facer, ^irr |3 M 

10 kg »sli> faster faiTR 5A :g "550 rH'..s<i pUi im 

w^ 1 &'&c$ ^rttt 1 7 pi 7 t M)kg wfa Xm ■ 

1 771 fatf> >9^ 5 kg 1 771 

^rt '»4‘ <? c*nt 4*77 

5. '100m c?tl^ 5 kg *5^ w C50£ sfr 4.14: # % ss *tfam to 

CRTT ^CTO, (RFK ®U?'*Wl R5TRT ?ifar *jtV ^BT 1 

fa , »<l ’‘llV-iJ f^S c t '?77T? 



/T~ 

bN 

v 


0 



\ 






\d 







(Pressure and States of Matter) 



zsmnrt¥ ' s Tjt^3^»r 

tsppt wr^ ^rr^tw ^t^pt ^twpitwHt %ppt i TO 

>1 '11'> L : :J ~^5 ’SRItH ~ZJ3%. t^xJ^ ^ (TO^ ^51^3 ST175T 
'oiM |\3 ^ L''5 f*i L';j t 3tptt 

cTOTO f*P1i>1 ’Bite 0 !fCT 1 ^TWT WI t5^<3 

15m "^5 rsm. 1 fTO ^<i«lxfsr <#*r *plu| cs p*i i<j *1 snB 


James Clerk Maxwell (1831-1379) 


5.1 ifrt (Pressure) 

^rrro?r faTOrr w TOf*ffwt?/T ot *r*#t<r 

Tjpf^ tsitf <xmz 1 « toto w ^r tot ^ ton wi 

■tot <K?ife, ^>c<i <icilb $<p «^v»ic<i ton $ c<, c^ifD <mt i c^ror ^fsr '-ii< pG r ,p rT*i<ic<p 

<fT^ gW^s TO - , g^c%\£> TO - f^Tf £TON TOT ‘"Tffr ‘fer C^iG>f TO - (^ft 

5.1) I ^.r/£i<P<!<r ljf*T TON TOfrlN ^ TON <r-^^i'^ NT f^>¥ TOT 1^l £ft*ltNO^ ^f*T 
C &TTO d^W<1 05^ fro ^T TON <TO^, TOr (&\m TON WT ^T 3?T F 

^ TO? 3 ? tI to?n to p tos 

P = - TON TOT M L~ 1 T~ 2 

A 



4 le^ ft#?r cw ^ ^ TO?r cwk %«r TO - tm* 

s si<i « ^rf?r <u<i^i<i <K4 ^«t 2R?r^f <p<ii?i <t«t £ft3iT 9 f4Tir 


<r«T ^<1# C®t?T, "sff-' CiMIC^fl *rt?FtT 

~ZF5 tt 9 ^ P c®l*<n ^rsrt?r <uTTO 

~$m. m p 1%¥ ifi^et c^ro <nftt to<it 

tft «n?r fttro* int "i>tsr«i ^ c^iT^fFs 
F = 

^fr° WWI^ CS^r %TO «f?t ^T! t«3'W<l 
to #4 ^?r, (totobt 

^ c«sc<i<i *lft*iM, cwra ^i?r «t? 

c»lr<T'<r 1w' 

m c^TO ^<TO TO^r 4<r cTOT 1w 
<71^ i 4# ^ elcal^la, TOT 'Bt^r *rt<Ft1# 
C^HTF '^714 c^\ wr 

trot iiNilUi *fi wr <il<fti<i TOF?f TO 
m TON tot ^TO TOtw feM ^<r 
ftw TO N- ^lt ft 4# TON TOt 
croi 

frrW 5.1 : ^14 (TORT w 

50 /eg, c^rsma - *i#TO ^ nrm 
C’sj^ft 0.5 m 2 ^ •nrair 
0.03 m 2 i "sjfsr 1w 
TO sttwr csn^s w FT*f 
«tESm 4TO ^ trlf^RI «tlWf 
Csn^s w FT*f ?03IM <!> <]&<!? 



5. 1; 4\fi£$ WRTTO 4F TOM 44 44 

^44 FM ftw 4(4 I 


-. «<r 50 kg 4n4rt 'ew^r 50 x 9.8 N = 490 N 
TO - to 44 ^4 




490 N N 

P = —— T = 980 — 


0.5 m : 


nv 


wi»rR5 3*R uppf 


p - 


490 /V N 

= 16,333—r 

771 / 


0,03m z 

COT 5Tf I ^'®HT 7p*f«T r.i.-’iiiHlfqc'S 

l-ir;s?t<p «t»h "HT *i 50 ^f^a O CHT (7T '^{, ,|< P T5T*f CO >i)?R tiJlAMifcif* 


■jo H i 

ifko TTTsr (P) i 1 N ^ 1 m 2 WfWTfT w?f etor4 

OfRFT 1 P ITO) I 


5.2 (Density) 

wr ^ hoh T5T°r oru^ wh 'HHco o* 

Wt# ^ C* i ' 7 HSl 9 THT I *|*i'*j> $Ct^. ^ < P < T- 

^ffc OtiHt WsT «?T ^ 777 

oii*ra*i V O' v;»i^ 


P 


m 

V 


C5r<l«1 5.1: faFojj 


wf 

^ (gm/cc) 


0.00127 

‘fxfi 

0.25 


0.4 - 0.5 

'STPRT Orf 

0.995 

mfr 

1.00 


2.60 

Ot9T 

7.80 


13.6 

Whl 

19.30 


ufr[ 5.1 4 OfatiHil ’rfgf^s- *!mc s fa cot 

I 4 ? !TiH ton SRH TITH '»IC tr l1, ^TOMT HOT <J>^1C V 1 OTC^ OJTH 

ftot ^w^a -4io i «to <&tor o h *m& o? arwsra o?r 

^li<l<i 'S«-t ^Ta" ,p ftO I (7T5HT OtPlTT >i*«C'JJ>?J 'TORTS' 3RH HHHHi) (7 i1t> (OH ^sTOI^RI ‘IT’ft 
$£*i (JG. <h1t>T 3 *i C r -1 |w(,\a O' I 


5.2: l kg 0.25 kg *H u t ‘&pr c» f*TT?f a*Jfi 'sit3 v 6*-i SC°i 1 1200 cc 

''M J ‘T 1 s? 


1 cc Lari’ 


Ue = (10 2 m ) A = 10 r, m : 




(FtM ’life 


lkg + 0.25 kg 
P ~ 1200 x 10~ 6 m 3 


1.04 kg/m 3 


5.3: erto1w<i csf fr (Dead sea) 1.24 kg/liter ^g?r 1 kg 

ntfewfwrw? 


^33: 1 Zitre w 1000 cc ^T10 3 m 3 <Host$ ^1w<i cfw 4 <r nfe ^ 


kg 1.24 kg 

p= 1.24——— =-r-4 

liter 10~ 3 ??i 3 


1.24 x 10 3 kg m 3 


1/ct/ mfe\5|NM: 



i kg 

1.24 x 10 3 kg m ~ 3 


= 0.81 x 10 3 m 3 


f%v^t 0.81 liter 


^tt^f 5.4: PiSl><ik>i<i W? 1 FtF^RSliHik^ ww? 

ftijjfsMM Mir fa&lM ^rt<r csflfrr ta - i ^stw^r 4<FtFr^ 1.67 x 10~ 27 kg, 
, ^rw<T ^jW*t ^l^vi|fr^ 1.25 fm - 1.25 x 10 -15 m <M03?$ #r RfciH fcrf cerf^FFT 


m 


1.67x10 ~ 27 kg 
^■r 3 ^(1.25 x 10- 15 ?n) : 


P = 


= 0.204 x 10 18 fc^/m 


^Ti# (FT w f^TFr c#T cstsrtw^ <F<rr ^<i<t=>l<n ^ ft FfttF wfGlyfi? lcc 
^TtU;, <Ffc5ff i£FF Ft-FfsTF W3&<lk>M «?T : 

m = 0.204 x 10 18 kg/m 3 x 10 _6 m 3 = 2 x lO 11 /^ 

^r>t cyiBr#'«i<Fi ^T%r ?pr ^ifniR-s «<n 

^rfaFr ^Fwk^'8 isf&t ntf% 1 *!<wl t ]c« faSQ^ik*! RSiR-cer#^ stuff, <rt%Fr 

sftFF %?F#T I 3(,«1<NaW5l ^ CSTf^FW «?T (FkFF sffa 1800 ©4 ^T, (FT 



./fsflFir r *RFi TRRFf ^-cc-i*r>5 ,, i^ ( ?ris 7 i 5 ^RPT 4ft 

r5 FIT ' '.*ij|^<i1 FR^nX*! C’-lii’i f, T rfr| -tT*\ i*r»* i»i , rafjp'flir < >R iFJ— C5R 

■oil«■*:■•' JjTpWe .571 i C5T? ^•t-Ul ^cifrrsp^p 3IFT 

■■3l<;*»o W ^l'^T :, T c:(T-vr^H '-Jnc.' 1 5 ffFf* I l-TSf^PJRTR <fIPTR fJRTf- ’fWHR rff^n*' •T|iJ 

•iJTJT 5P^ «jcj RvJ» 

wit ■#■ ,'TrorTO fm iw c^m *T?fire?r ft *R=n*i 'TO, ctwit cs$g 

kr^r-riPTOFTT ni*^ CJpsn ^TlXi C*'T5fl]^ ^ITT’R (P'si^p 5X< lf*l!f1F 

51*1 FF.ST ^Ff r*^r5T}<t 5TTIVV ^ M^WTOR ^ ^ i 

m. 441/c// rj ., 

*Hr siu^ip»^ =a<1<> w 

?TT*t *f7T< FR _TT*iTT/p • < ji?rr £5^ F1WF nRI 'cr&fcT *_'9WI«J <iT>n*i K CTR: 

— H = 2 > nr lfj tf l~* 

r = L.UH * J(r mm 

T-m (7W «f|W CTO C*WT TO ^-SITOTOTOI C?'W 


53 wf (Air Pressure) 

*m&ii «ipR*T OT '^PT^ i ^T^Ffi r5f+i '*Ti«m)'5)X^' F'j'S'l -3*i% 

i]1 ^|<^| ^l-j-rFFT "l^iw*? C£*5*T rfift&'i s >U^# i>M CWf 

■SCC* "S'I? 5l v l <iw5t ^IW^IL'W 1 5 ?(T?T?PTf^' ^CrT i’/^I 1 
5TelFiX*T ^fTPT fJT§ vfc ^nr’irsrif «TZT C^lTTf 

l?f*f?Rs ^rf^t^tTR -^?Tf?r i 5r»’M isRt ^ fio*! 

*fferx*f ^1*7*1 sTI^CSST *'#^T OT o^afK-W 5TFf feg*flw 

501 ^TGT t -r=T i 5Mf WPrr«1 5W 

ITOTI^ ^TF TOT Vnx<S7[ I vjfofr vp^gT 41^1^ Ff ? l 

10 5 N/m 2 W ^ v jNMT nw lr?i^ .^ioWr 
«ritrjwi mm\ ^pxti rii6 iii^T ^f?r rtstxw ri wif 
TOH5 10 5 /V. ^ WI^f^TW ^5jTT! 

ij^ir^T v£i^i*T f^str i.'STsj’ix.iffl 3pr 

57/f. ilffj FroT. '-SflSru tF® il^ *1|? )«<Ort fF?> 



ffjt5.2: -lK9!£ttf) r.ptP 
FHFf -TFTOR Wn «wffFr 
MFFi • 




<F^?f ■ W 'sfb, iQ<T VK 1^ ^f,P'l!l§ NTTTIRR BTfEi ■ FIN r'.F^’T *T?J 'TO CRR^TT* 

^i*T> (T*T? >'lfr! <71 C‘t’K»ii '^Rl^fRJ RffllWtT- > lftl(* , l i tfTV 1 <7T J 'JlC ;, l wIlPpCil foiNl ^(Tl ’m5 
r^RRT 'im ntto <7i m ton w^. ctt cswni mm tot w Nitot rt fas 
fcifflfovi^ ^sriR i np*in foiRi r s?Fi NifUpfar T 5r*T' if}Tri spf 'TTOr? 

7#5f | 



®ft5.3; D| CT i^nrTTTf^^fRT (75^1 C-UI^ •fl*H ^i?T ^FRi 3#^S fm 'R &J FFTtTTrTCT 

’5'i=C°1 l. b.l StF'T TTTT^n ££3 OS^T I N*I C. 1 <t* %' Tnl'tl'f^' f^tTRJ 171‘N »|(.-l 'H? I c) stw"5T >lt;'l T< 

^irsvtT ffur ^i .'jMicjiiiirtjji^ L<wt»)l Uiteajj n>«F ^i c^tR fjfcf ot>M!'“ic<i =Tng*jyiT 
3rRn W BT5HFT (T^f TOT. TO TO*T wsfa* *<TS-:Ctt-n WiVpRl 

<< -s-SC-W *F5fi7RT NFFT FIN 7PF51 3$7T5 r.?n?*rtevi I fr'SSpB? 3TTOI NFN TOT 

>ll<if.fl (HTO V R jRTO NTTORT NTTO7R FR N%^o TOFT TOB C-I5 ^<7R ll'flC-'Kl 
bn %< nt '.^IBiBUji^ ij‘4C^'C^ TO (5B 5,3} • ctorp ^ fisTOB ^ 57& 

ctojnjt ^ TO dTOP ws w? to sn- i?rf?TO cro* ^tot-jw^ -to, m 

FN’T C®I'??F RPI'? KhI?I "9*1 TjvR CTOF ‘jil to ^TtT 55 551'3 “ UR <71f<G'5' UlHl^f.^fc R5TR 

\TO jttefFi NMlTO BBTJ5 i9^2 FTRIW CTOU %|IrCvfc 7 Mbfc l ’[d?? BRITTR 

mffr *rni& >w =^itB ■■•sw *t ctof rtt ^ rto -rtob 

P,rs>vt,|£<£. ^sr NRB. \'^5 t»|P|^ <P^5r TRR ^<T^. T^RT 'TfNRTT ^fRHTR FR^ «^5f TjT^ 

RWfP #N 5.3 bl’lCi C’JTTOB (T^inRT Sfc'te *3tp«PT Ift®! NTd®! RBIiTPT BN i7r5R 
TOT TO - Wl I 77 M’RFT vBTOB '^TTcTPtT TO ^ <PTO ?WH vfTB 

'WTO (RfTOTB N? BN TOR TO NT^^FTO TOT TOf TfTOT 

*)Cf'F NTf^ 1 ^lUih!^ <ll«7i ■ < TH/<H C-l^lRR<11'■51(7111 FIN s>(71 ^l<IR *71 f.<T+t V •—Itf i£|^(»| 
^Pr.lWy ^u*1 c i ■'Uii'^ i *Tr5T7i «TT NTrTOF iTTN' iWt^' BS<J>"|Fi’Ti RR ?75 '•yp’rTO ®^vV (7RR7’ 
^r-STTTRI 75TN H^TJ d<riN i.WTCR* ^ITinTi ^jWf 7??^^ vX5 '3^ •5T«m NTFIW VT?T^ 




G 7 r 9 lti7 r <7Tf*1 I ■^STfST^rt W?' ^teT ^ic .0 Q W^ 'Tl'S'lG 7 !^' FM <7T ‘h-JCo "®1?T 

<7T <f } '<*lt-s 9 (1<R7r I 

'^ 3 too 1^7 *m\ RTPf TTTS’l'T'fil *H$» ^n''S^Tt?T SRTRJ^Wl 7TT37T fpf<F 'SltH®, I T3 Tfa r R?‘T 

*Pl* r t: >jtt ~$jys Tjpsf^T <rfoT7T?r C2lG r **l <sMt , 3|C r| < ! <1^ '-PI i f I } lo 'S v fCiT '52Tf *1 K<l *1 |ot(. 7 hl 

-i»i # o'o <j>V‘l *llc,<j ^S, *i4 c f'5 ^ ______ 

^IfTT "51? 7 ll5T 7 lfoi <3^ <10 *T|tfl<ll?l \ 0 -- 

Gtte<7Tt wTp*r ^ sm fer I O0 \_ 

'S^iv (jf%t -# 71 1 wi^rter *rw ^.co ^ o.e_—_ 

*m 'Si5G« r i ctR'©^it 'aiiwi ^i? ter- * 04 _ n._ 

— \ 

^JTTFW ter W ^T '■l 0.2 _S._ 

c^jtt "oi^G ci f g^t wr ^terr ^c*i *iic.<i 1 -- • = 

D 5 10 15 20 25 

■=3TBr cite 5 wrar tstst (M 

■*rter# wfif ^mr < 71 ? tte" 

^s^r^r cTFftG^r ^rralpr^ 

*rftr <n7T csTc*r?r Tfe*r ^rsr <f'sir,<i «ni 

*ffiTt *|W*JOT V< 3G& ^H7r<r 5r«ivGl (yr? t3<T 5 5 >r*l?iit I 7 T5 ’5 9 IG?T oA(.o v ) I G.<P G^T 5 ! tC T| 
Ff 9 ! ^TOTST ^I^PTTT r 3R7^ W ^i'-J^lil ^JTSlTT?' <R7r ^TT'SITR ^PtSTC'l’ 
T 3i%GW7T ^terH w ^rwr 1 te ^Tren^rm ^rtt (ttsht oigw ^ror^ ^r -•% 

G^G? «rt^r «T?T 9 l < 3'5lWl?G e t?T »< C01 \a|or$ '<i>lTIT <f 5 To[ <p*nf f^T^rCo ??T, GR^rr '5’K^<! ^r^HG^S 


5.4: '5 to a hi >1 l£7f l1al(/i<i M'-l ^I3T ^TT?T 


29,029 ft = 8,848m 


TjRtT 5TRF c^tfa at 3fcM«l •11a,-.il4 TFn <=jte <\\‘>VM<\ Ffi^TT ^ 35% 
•J'K'sr* C^WIfi -Nl"JK, l ^C.* , rl WUGEG'TT 2fTTT 1 / 3 ^TT i£PF-a i 


5.3.1 ^ter% ♦ifNt 

Go |*131 f*r^l* f^TGir ^iTTTf *rt ^-If/tl C*lGW l ^lG r ll f^ 7 f^T -^r.o 

f^TiTT (73^ G^t^ f^S^T Cot»ll5) 17T7T -^1(71? «ihG 6 l te 9 rt<Tf& RG^" TToRTTf IHG 9 !^ : 5 tVTT i 

■^nt'H?^ (TfW Gj^ *Gof $l‘i 35^[7Trt 3 4 ■% ter g^ 1^5 {^v^r ^tT'Q^rt^r 





’^1 i ^tofr csfflto <1^-1 «RT- ; ]ivH "Nifeftl (3RFT sflsii ttto~ to[ 
^FftoiRT 'wv-s figsto 32 Iffc ^3^ 5^T£ toi r.^5r ?f?T5- ?iwt r.cps^j <$$1 
<ki tSyfc?i i a5)CS: 'll • { ti^i *it*ife ' : hi^ ^fi i*7-n «Ff©*Sff# I) 

^T?l C*TOT<T ^Wf Wfl'T fw afTfwffi W^l 'TOI F5pF 

fror 5jr?i 7 ^M\'?\ AtKi - nfpf >5% 76 cm f>JW c^f*1 ^r a?r error wist oirf^PT m 
to 76 cm ^cfs'aUi <jij^[ ismr oTCi- wit tjw^ gaom to ^rr^t to~ 
itor *TH *°Tlto <?<[W '^ir^Trfri 13.6 , !) K I C^f*i wit mtr r^to ^r^n 

Wto Wft ctfpp 1 v.6 «9«T spar I 

•iltow til< t*1Tj <0 a[C*i to i/pl'S (j§v<i*c > i?i rtftwr _C 

9fKf flP-flvT f/Fl^ I^switri rSTOl ■■S^CC'i ot- <Ft?F! i*.«l^itl 
^i?l r,j«s.W <TfW[7^T C*T 5W wlto tflStfl 'S«K 3 l'? ito 
>arf§ *mr?w m- ^ put 3 rsfH. ^@5 ^<r o®ro 

1/pi CHI Wi f.*T i d|^>l *rfp| •-j.lt t^TT'-'-i — "HI?! 

Wft C^sl *flTol to to W? f.^U^l 7f ' rrr ' 

i nwn7f?l BM TO TTTi 1 W*Fl WTO?l S<TO TOTC^ra PITOT 
•3:*n W<l*lT»1 <3 .ITO W’TO •S'G'i l 

Hmllt H>£3 il ( a|^«1 FHM^ ill? ■ s tfWlt!« _ _ 

tol*0 'totof TOlWH 1643 1 Tto TwfHT ^ -- -— 

Ihftl ^WlTH* t±)*pf3 •W r A (?,I .'.^^1 r,^l»i[*r *.1^1 Iwm i_ t 

«HSF ^ ^ mPT?i r.»'s<i ^|^St W13, MRTCi t^tT 

lilW ^tlTW W775I TO i.'^tolTT | «|RIt5RT <SR5>5f *T|3j^ ^ S.5: WFTrT P^-T ^FTT-l ‘ 1T<!T- 

WW iw 76 r?r; iflpT tfM ^ c^p to ”.|Pn<T r ^ 76 cm ^ ^ * in ' 

5^Tf *5^1 r.wvsfri fTT r.f^l 3»r?^T 

•T^T^ to W 'W3T 'to TO toto 1 *nWPT WPR1 wTO R w ^ RT^ 

'•ss'K-i! 1 ! SjR^TRT ^fHSfrtPo ..i^i^ r«-'|^b ,( 3 ilic*ir> 1 JTCrlfl C^Ti/IT <f*«;61 r/T 
i;>lfwc^ rw^?l 'TlWl 5 ! TnZW *f I <1*10^, '1*1 l »F THTq '5T-TT *lc^in 1*1^* iil*F”5n2f IRM' iCt** 

76 cm w?t ^i^icwii y^H«i 'spit 'iwlti tvrii ft^ i 

^'r'sK'f'l FT«I 5}Tvrr?| 7[(^?| Sflq Wf^ltsto \ 5.5) Ritot^rq tilt to 

to w(toto •rar^r pi«i •sri^r tot - *riwFi 3 fm w wiw 7 h an 
i'Mzq tol R‘ s i <r^^i Wvwr 71» cm ‘.^iw 'TOT ^irt i 



5.3,2 ^f»7TC7R 5ff t«PR 

•'iff'SHC'iS 'tTTPI ^1 ^i 7 ^' 3r»^ 3T|7£ i 09fW WSr^tn? ‘*R r l3? 

WPKRi ~WF\ ^^nTVi ^fS ^KfT *771^, ‘iPT offl OTT77T ^1-sTPW TFT*I W ^ 

iFTM ^TSTFT ^|<T 1 ?"TT 1 ®TF PI* 7 «*j?fl 5 Rl f^JblT^fTt W/* a Pi f,vs SJflTP 

d}^ 5flW nm Sjftfe *ft? 5TT, C*f? ^HTT- ol^SjRi ^WlS^T I afl’SWTfl 

cw ^nr^ra *tsj?r pi-rts 


^f*i i 

TTfRnr wr «!tas zi'Fm tw w 
iTT^rsiMi i^iiisi ^r^Tr: 

*1TO c 7 ! J r^I77T?i 77 mToiT CTO (TTfc 
•*■ ?Ttf «^W -oT?? 't|M'*? <w?i di^Ti n i l v i 
: t>ir i *i» rrp>f ^nr^T <?i«i^ei77r ^sr 
^ *r?i -jot *rnr*q?r rw ^rr?! i 
^i sos ^ CT*ner 'iim sriu? ujstffr 

•alPt-i^ di^- «]1Tr $OT d) 5 ?: ®ni»iu 

o[c^ ^ncfppfj *g 5^5 (16 + I + 1 =) 18 i 
*TPOT? *pr 5I0f ^^TflaTCSWl 

<^mr*ff^ ~<r 14/ *iwj fer$§H ri? 
•■^it tot* v5|!«if^ ■** flHtl=) 2b 
dj«Tt. -o|ltf|l}8M (^flsIWltH 7 ?* ^sT 16). djUV*? tjfF 



iH 5.fr Ws\<i t?^T 3 Mi'll I^SW '•'T9 R 5 )- 
# 5ti I 


^wir fwr '!\sfif i STl? «?f (16 -f 16 ==) 32 *n •Tf1 7 if aRi'^ ««! c 0 ^ ai »> *<r* 

C«ff*f i Wfij <ff^[TR ^TT 7 ^pn 5Jn^ 7775777 c^l <T *Tl?.yj| (,'?*« 1 djlft o|fa|C&W* 

«i ; i7yT <Pl[ ^5f|«T[«H* ‘-'Wfl v ll1»!fl <S|*} iJR «KS (Tffi iH*l* ^l'slCrlfl V H^ <^17*] ■*HTf > 'In';- 

^ ^77T ?TFiTW Wi ^THT 1 ^TOT^t^fT f^t ?um -SITWiirr 

■fp 3 *^ *'!<i*n^i c Tt ^rr ff¥«i 1 ^mwiftirina fjm cw^in^ *trt ^^ttt din* 
•^W^m rfHM I nT-^ ^ wjRRTf <^\] 7ifxi 57 %" STT^S FtT^ ^t»T 

C^npr W 177 ^ r;t'^ 7 n 77 ^ ^ ^ ^jjlS ^-nr^ i 


5.4 MW 15l*r (Pressure in Liquid) 



^FTTOTOf <pr,fir,5 -TO I 'StIcaI '•Tft^TsT C^TC^T <1 <]C V F?T TJT'T '3J C J'S < 1 <P?Tf 

TRT (Trf^'3 <3I > 4*J =2 ^T '0]|ij|(.‘i<i '3^ 'frTO T?t^i C^tTT fef WTO CTO Wjjs< TO TOF^i 

wto<j Mthrs wi m <&*s \ <#i fror to c^n^t \o«j'c*ra *r»lt?i om ^\sgf 

TOf <ro (Tff^ (/5 TTOt?t <«ii ?crrc^- C5TTO ^HCsf -^cto c*i 

•^FtWT -TO ■ < 3W* r C^tr^ C'TOIItf TOf f^ffT *Ws tti< | TO ; (T<^ '-sIP MJflCTO h 5 f^FTOT?F 

TOf t^T c f?r T?T^ | C^TOcM A C^<r-cTO ^ <p$i r l1 <pM 'TTQ (5.6 TO) I 'TO Tj' s TC?T 
ssiCTO C*T $(.<1 CTO r l«TO 'S3 c Tp$si 'S^SFT A TO 2fC?lH <r*<]C*i I 

A ^•'UTO TO5Tp$?r TOTO Ah *><1CTO TO £ 'TO.C C -'I '43" 'SfJC 7 !^ 


■3WJ <TT TO 


F = mg = (Ahp)g 

<PlCST3 TOT : 


F Ahpg 

P=- = —= 


wife *rropr tojst *!'§l?rTO 

to*t to^t tot i TOro 

ctot?t tosi1m<p st% TO r§t<t 

?l€t<rTO ^T'^TCT'fi TOTO wrfflTO 



2 3 * 

T§T?TJT (Km) 


TO 5.7: <TtfTO *t -TOsto 'TTC 5 »f TO* rlfro TO cros in 


tot cros tot i 

totot ^r ’(tttof c*r <tto tot fer to to ^droi cto to toto 
C 5 T J 5Tt?r F^¥ C 7 !^ > l['©' TO (<TOcTO r.<«1Rl t/»T TO^ 1) 'TO’TOF TOT 1WT C 7 T TO»-r 7 r?< i fb'£i 
■JTRT «Ft ^TOi" "^TO TO 7 ]? ^l'^1c r ll I<K<l1 ‘T'^IC'll <rfTT «Tt I 5.7 TOC'S >r*iC^<] ^TOCTO C^ftT^ ^gT^T 
3r5T3 *\*\<i TOT <!Nr.<J <pilC'-£ 1 C^IC r n ?(/lc® - C^C^'S sjttf 7TTO 

'5ft; liT’f^t »ia)h ^1W i 5e-icw x t c^fu^ 'S^C's Side's C*fMC r il*l ^ 

CTO ^?F <11C^ | 




5.6 • f®f*T 5rt<e C®IW 2,100m 

FT 4 ! *T§T <p<1Cvo *ffE?f? 


2,100m 


lOin/atm 


iTsmr TRtt ^!wwt>i*i -5IST ^_ _Y 

C^fw^ ^Sff^ Wpn-l tjsjtt? ^__ 

C41c r !l ^5 'S<]C V I H*liW'S <r-<) g^I <jvgfD C*T k c 

^tf^TT<T ■Sflq <RM G>I$J^ .5*TG 6 'I*1 ^ 

■a«rc*'ifl ^tpt ^TsHTT i 1*1*11 ^ 

’MfG i '* v> * 

h n 2 

§fes (Ff’tW I" 

*nw3r wi ftfa*?!** v A_ J—- i - 

CJsl<lK*U <lC*lcfe I *TT ^CIT WN 

<?r *j& *fi*r<s. ^rrsi*rr - 

w*tt feif^ i) *i*it ~ _ „. 

5.8: liPpil? <r¥ ‘I'sj,^ 5<M , 3[' : T 5 TtT?rs *K*t 'i'M 
it W*t $ jpjwfspn^ < 3 ^ ^T?rm I 

f^iF?r gi^ct^tw*! c^aj^f A ^r\ 

fat faferafa 4siw5Tw wi ^fer ?rrsft vH *jsrfa<T *n^sr«t h, <4*r? 

fe*r ^fi^or fi 2 . 

■*i|i)*)[ wtwm c,'Di s iU. k ?*i < 10 * 1 ^ <7T 'f*i c 'i (f^*rr ^rtnflir) < ih1/.vf c*pR* , il fafas fac<p 
<PTW <p« *Ti - fac^ ^Pl'ST <H*l I <Plf.' 8 T$ f^IFT^TF^ Fj^C*i*i |*ry>$| Mf.<P C*T FT’ S T "^ISr 

<K*I VsM ^ 1 * 1 * 11*1 

Pi = htpg 

tSRs f r ICb*l vflS fwC^ W T?H • c 1 > 1 «t <K*| ^1*1 ^ 1*1*1 IH 

Pi = h z py 

<PlG’®r'? FTTOT^ t 5’ <3 1<T faGt?*l hG^ '£RX MctM ‘°J V0 Fj^G*!*! MG"? SKilPf <P*H <f^T <T5i|i£MX : 



F ? = AP 2 = Afupy 


^753 <ft =rr^rt vnuic 1 ® ^ w <7?r^s- ^ ^ 

•3j*-|jh<P $5'<p vi>li1 fasti's *lfa>IM ^1 *J'“<3 <J»W (iFR ^Ttft^lfB < i i (.<l CW'i I 

h 2 ^ *M'i hi c^tw c*rf*r '5i% Cyrus' ’ftfk F 2 ^ Fj c’lw c^f*t i <ptosT* c*ite> 
<t<4 ffr ^r <4<re ^5T?r ' ! lf?Rt c f: 


F = F 2 -Fi = /\{h 2 h 1 )pg 
F - Ahpg 


Ah v ^il$i'5 r '. p '5<iw<i i£R? g 

f*r£3> ^OT 5 ! <P*ll flO'N *lta«T ^TP5 'i> 1 <1<3<1 : 3rl'l’'S( r ,* | 3 'S?IC t 1?l , 9'5 t 7 ^- fi& wit? 

i 


5.7 ; 33 ft (10m) l aim Fi'C^^ | w^tt 

THTfm? 1,000 / L (330m) 1»fCTOFI, (TFfTt/T *51^ WSjfi tjm TT 5 T ?pzv ~5 

^5<r: erfTT 10??) «a L atm *ft 1 bar m e^ter 330)?? ’tfrarni 

330??) 

—— -= 33atm 

10m/atm 

33 aim wr ^ivs i 

^rT^f 5.8: cTOf>R iwij 800kg m~ 3 ) *nfr t 1 ^ 1000kg m _i ) »*rat ^r 
i v r f 13,600 kg in ~ 3 ) ^ is«iti? 3^«r<r ^spt 50 cm Pi(,& uRf <tt<j i 

5'Stfl: UH P = hpg 

P = 050m x 800 kg m~ 3 x 9.8 Nkg~ x = 3,920 /V?n* 2 

,p ttf^T tSFT 

P = 0.50??) x lOOOfc# m~ 3 x 9.8 Nkg _1 = 4,900 Wm" z 

’SRT 

P = 0.50))? x L3,600A',(7 ??r 3 x 9.8 M# -1 = 666,400 /V)?r 2 


^ff^f 5.9: mksIFjw <Ttfr ^ ’itsT? ^'Ifas'l’J 1 atm ^ 

bi^r $f,<i? 



^54: ^fa4t wtfr 4l4<4?4 wtj 76 cm 4#4st4 1 atm 4t4 44 i 4if44 44^> 4t44 c*^ 
13.6 © e r^r , ^k.^ 4iR4 4»r<ral 13.6 , © c tc#t^ri ^ffc 4fe 4§t4«T: 


76 cm x 13.6 — 1034cm = 10.34m 

wwlPiw* wtf nfe 44|> 0.8 ^4 4*4 c,«>MlP>iW5i wrr 4«i4si ntf^r 

4#4»tc4^ 1/0.8 = 1.25 

10.34m x 1.25 = 12.92?n 


5.4.2 4w *tw4f ^ 4t*34t 

(7®T44f f44?4^ <J4l(7® C4<^4^ C44 - ^44 jT 4g C©£4 4l£4> 1 3ft4t4 ^T4I '4442T 4¥ ^£4 ^TtTT I 
oswftt wi (?#r wgf 4tf4 ^rfei^ 7Mt44 fe? c^t 4tl44 'Qms^ 4414 
444R4H <K4 I C 5 ^ 4^@t4 '3«K,44 C4f*f ^G4 48^1 0SG4 9 li<R4 I C4 

4f44T4 ^t4 4tWT W ^Rt4 W 4tf4 ^44144 4>4£4- ^4t4 4tf% ^^1$^ 

4tf^^4 4t£4 4T I 

4f4 4^14 ^3W4 ^44lfw 4ll44 ^St4 C4W C#f ^4 (?# 4tf^® ^4 4f£4 I 

^4 4lt4U® ^4 4M ^®t4 'QWtfim 4f^l4 ^W4 44 44 4£4 I 

4f4 (4W»t^4 4^14 'S^T 4tf44 ^Wt44 f^4 44l4 444 C44t 4t4 vsl^W 

4^tW 4tf44 (75^4 (4*fl74t 4Kt 4C4 (?#t (744174^ «H444, ^ftSTS (7577T Tsfer 4t, f47P3 
^4 4ft4 4t I ^r#T4 #47T <74 444 0>W 4t 4W^9 4HwQcH ^ft> 44f 44 4tf44 fer 

feT b«lM 44T4 W4T | 


^4444 5.10: ^4 ]^J44t44^ 4lf47a »lPlW fer ^>t4 W ’Wl W ’^444? 

^454: 44^444^ p = 0.5 x 10 3 fcg/?n 3 4114444^ ^ = 10 3 fcg/m 3 

<p|^C < l 4 <7»C4 4tW» 4£4 4>l4 ^pT<5 ’'3T°'C x t4 44414414 4tf44 T ®4 44w4 «C44 44t4 opo 4C4 I 

^sfK 4f4 ^104 ^rt454 v 44 ^ V t ^4 4ff44® ^C4 '«KW, 


Vp = Vi P w 


Vi 

V 


p 

Pw 


0.5 x 10 3 fcg/?n 3 


= 50 % 


10 3 kg fm 3 



utoKiH 5.11: 10kg ^r?r c®??r c^r i 

( 7 # w:*iw ^%r, ^cg wjft* ^pit*r? (wjpi<T nfe wry p = 1.03 x 10 3 kg/ 

m 3 ) 


^3<T : *T%^ ’TfcWTy p — \0 3 kg /t?1 3 , 
«plw>3 '3itii'o*i V *)*sy p 'SWT Vp 

7 r | ff<r *\ iPiC'S w;w yc<i <pksr<i 


VP=nVPv 


wfd<rwry 


P = ~P W = 0.5 x 10 3 kgjm 3 

nfe v t *!%m ^ sftwr 


^ ^ 

14 p 0.5 x 10 3 kg/m 


s 

3i,„ /™3 


K p s 1.03 X 10 3 fcg/m 3 


= 48.5% 


tofW 5.12: wtt *itw ^ftf^ifeTRT (7Tfa1?r ^^'<1 'swr 10 kg ntfe - 

^fewwr 9.4 kg ‘4$o^ wryw? 


'S'Q<1: Wttwt V wry p 


Vp — 10 kg 


^ ^XVp-V p w - 9.4 kg 

V p w — Vp— 9.4 kg — 10 kg — 9Akg — 0.6 kg 


0.6kg 0.6 kg 


P = 


P w 10 3 kg/m 3 
10 kg 10 kg 


— 16,666 kg jm 1 


V 0.6 x 10 3 m 3 
wWfT^rmwr^ 19,300 kg/m 3 c^rWIt ^ cwntort^Ic^i’• 

5.4.3 

^ ^mr «iW4»4ta cptteft *t*rftsf?r ctfst biRftw wrfe 

^ 1 o®lwt Iwt <m (. f -i '5 <151^ ^^1^ ^lR<p 1 ^st?r ^t^‘ c r ^ wf^r 




*f*frc*f »Ti zr suoft ^ **e?H sr*r cxfa esRir ^t*i w wrpti 
^rc$rt i?phpt id^i ?r?u^ w^i srei - ter 

iw c®ns* wrwnf’iNo *ki r.«jw J_^ T ^2 

wrriI^ *j»t r.w c#f 

^raw '•3 *fiu? krm^ *m * 0 «w vr *% »n eh^ _^_ 

5I3TR ttfT ^T»T , 'TO**T lilt Pw?lf5 dJ^Fl -spf f[rl|] 

fr^lTR K^folH, c 5 ^ III 3pw : y 

TOWW *pr* d^»R wrw ^rgsi wr »; I-I-I-I-I-I-I-I-I-I-:- 

Rl **!*!% •fSTfStf MlsiR rfil^ M s l C.nTTt tTT Z~Z~ 1_ LOC-Z-Z-Z-Z-Z-Z-Z-Z- 

C^ft ^irrsir/i ^fTC®xT “ST?^ ” ~ - — 

«ri?^r tpe srrsr ^»R5? 1 ». _ _ _ 

u _ wr$,9: jf h mutism 

■“fflCWM ^ ’PfjB i TT?5I?i ^?l i^»r*ros« si*h^ rwwi 
F^^fTr (%f 5f3 vcl% W W 1 5.9 

SMC^ CX fRSf i!|Wl iTr5 '4*ii7T ■ B W*fT®nf*f l^fF N’vtmR i£|WI ’Tin fW7.TT I 

*f?P ^R 5 cSpFfi^ Nt-JURH j 4 , 51 •■lift;'? .4 1 t il^- 1?PH .4 J|>i!«»1rti|fV) 1^ Rvf 


*fi3n«t *WF\ ff5TWT3| W1 <Mi F5i*f 



<$*Fi 4t 5M ‘fit 'aflpnfl W Dlt#7TR* >WI%a si 71 fl*R 1W#RT lilfaw/lfl SP3IW 


1 

Ivt l?l jilt jirt fiR SiTTi^i ^C-R '^!f|Vi c i tiff. 



<j*T$5rt 'stt r?5R^c ZiE*i ffPlffc irf^T l-j—l din "STliT 100 'M^T $W*r P#R5IR <71 


*\*\ serrartt <ki» I’^N.i l-iti'i.'PR \2>i=T 100 * c l <Rf*f «Pi (fffi 


lilt v RiTtlT?- ^|SR<^. ^5 ^R*H<FJR1 T^N TOTTER ^TItTC 1 ! -i|? »\Ws 

3*?!T i -sr*! f>a|li<i ii|^T l^f*l?f Q3S\I ^T J Tl'T 5 l l dJti i ’R^%<R5 c r ^ifw- iflt 
WRJ^'S 'Tl^Tl^TT ^HTT R'f- ^ f*| Vl^J'51 Pit j!^;-PR 71 v, ^*fl c r *ltS^ ^Tf 5 ! <?*\tf\ 1^'c 171 l^*T : 

<7it ''Wan '«H% Itftr i 



















13 1 *vi <t=ti TTyfi 77 -itrirrl ?n?rpi ^srr =73 t? 3 ^ = 

iforF rrs7 nm t 

^F1 : 1 r n Tl^ Kfffi ,% r^, *i77TT'^TC rr 'W M31fn i, <t?T? ^Mv-ST ^HTC*. 

?F(77vf= W’fflf- *fH*i1ri 

W*, = F,/, 

■irr frr=ftp WB 0P7H 

•**•'> (f) 

?rcj5 ott WTwnwni^- w FrSMpfP" ', b=ts cm fan tfi tmi* 

i,/, = /,/), 


oTC? rfir^T[^«Tf?ntiT|^T =— 



- s iTT3Tf : l 



^vrr- i,^ i c i-H'.‘-im TiTTFl I 


5.5 (Elasticity) 

ssnrai *&zr7 *n pa? rr 

*WI<i *Tn^ ^iT ^ b|l*T?fi .;&$}? 
finals* I ar^T ’W*. F^Sfc 

■}<Kl ^TTT®^ j»!?T ?r<TT 5£?I L-I^l ^RTfi 

sITFFR '•sjO'ltfe I c i*C*l ^WlC®- 

•^rifrswi^i ^ttittt ?tt -$ti •a^rri <mi "5rfo 

<rn ?mr?z ^ w fcRpife- «p«t i 

t^l% *f^r> '/Tf^T^- 

R>3 sflsfTiTT 31VTH '/I I *>-l!^ jsjjpnjT 

tswr srr - 4i*r w& Tnrfi > 

<mK'st£ i/i'l^l -^173 ,J 1f<i^ '■T^TiT C^TT/Ti 

^fr ^ 5^r Tr? </i^rrr 

foffe V773 I ^ <£fc *5RI ti4TO VfT^r 

^»T?f *701^1 sTJ) W?" MiflCiJ W7T l^?[ 



s.ith *pff sip^i «icrm ^5 tttt 

tT^ PFyfa^ l 



■3|<l>l1*i MCC I q|^ <T?fTU '■■SlHRJ 'vd]s| '£|f(,’13 oi<i-^]i| | «r- f t <i ^f|U I < 1^rC v fe ‘flf?’ i TC 5 T?f •TT-T 
| T o£<r W 3T*lW <FSfTf <m TO- •£& 

^ c¥^r ^fi’f w m^RT ’srw fer Tsmruc ^n- ~m sttw ^jfi 

f<l<pFs *rcb‘ (TITS' *|tW I *fl*lt 4 rt-\ | <£l<t>Lj| «T®W ^'Sl -*il<r-I «K<1 

fan (7f6T iTTfvSfT ^7TT <Tt?r— (Tff*f <I>f10i TRl 5 ) stfl'S »!1W \5n?T (TtlSrT 'It I vicars- 
^TST^T ^IT® : 

fa<fF5: <rter c^w ^ siwm w ^t cwrt re ## w <re*T 

^W. R-fFs I Lq £wreR ‘S^Itj ■^I ''3*ffi ^T Sfrei’f Wf "sW <TT*ir #f L sl^C^I 

L ~ 4 
4 

<ncbf5. reefer c<pic‘ ( i i3^<f re? - . >31 t? ^rsit! *1131 

»£)<*«> r.'»r-i£j<r-r^i <FRm ■ p lMC v f?T C'B'Sfl re ^T ftsFfl 2jTj C/H?l$ $Cl& “%pT I wffc 

/I sf^c^jTf?f ^*$1 ^fni 1 ! <p<ii "®t?r R^Fs *ic3 R^Fs ^rf®f F £iR>reK 

'T^T CsR •t'flf.sl S 1*0*1 $0% 

F 

A 

Ffr^tsT "sttst •^rt?. ^<5^ P <n 

I ^ Kf% ^r eflRf W^?T 

C?(.<T-f| C^n ^<T *1 ^;ST: *ft\pT 3)<R fo*fe> > 1*Jl r j v 1lR><P 

■^t^T CK 1<3<f|\S 

‘%5*T = £|re^ X R^Fs 

^ffS, g](.'S^ sf ^f|s*T 3H\ 'ITT?! 

^4>b‘t «lic«k (TT5" ^pRPT?T?[ *TT*I r^Fa^l^ <5 c fT^ I 

^ (Hot f^Rit'i c^rr ^tcat ^ ^ j 

(i) ^ *tRf A sw Cwi L t) , v*i?r >itT?r 

W '•‘3Wi7Rr vfl^gr ^TTI (m\ WTT lilt 
c^iMiW^i ^T^r L 0 &r^ <tjt? w L <#r 5 . 10 ) 

<TRrs f!wvi( . A |*fik CSS^ ■^TRTT’T <^Wtp X 


cuRiq 5.2; nwTiTfi 
^ppjPi 


wf 

G-Pa 


0.01-0.1 

m 

9 


10 

^lt> 

50-90 


69 


117 


200 

%r 

1220 





(<u?rTFT T w c^m Tention i Rm«r© w crrtrt 

Slur ?RT TT*! 7 !" -5hi !.»'.•>f.fl (7T <T«T ^PTW ©hi •TtR (.C'I*|»T!) ^1^** — «ii <R. f<l^i© 


V r <iRs£T *fRR5 && gf^Mhi ^tir t*Tre?T -st^tr (Young's Modulus)! c.*rc^ 
(sft ©I* ) r Ntn ~*'. 5.2 ^ ■*iHic i fvT «Rf? 7 T 

(RUT ^IRT I 

'Swi'^M 5.13: ^RflS/T -IT*'* C<rf*t'57R ^RpT *^1 iilC<! ?W y h *|fo«T*rw I 


■fi'SS: r.^cnt*! TRPrs^nr 


•Fk^ls 7 /A 7 lfrf : 7 T-T| = T Y A 5 C*Tf*t 5\A £W(,V|i‘l v lf*M 6A a a ^(,<1 | 


(ii) *RTT RFP RTWt TOTI |/ a W5C*Kl ‘’TTPT ^TIW I «S|t "tTHR P (R7TT?T 

‘fthUR f > !h’ft>IMfl silfi fiH ; ^C*I <(.}l C^f^T 

7. ^thr ^ns*r P <ira? {^<pfV 

to* ' m -™ A^ 


t-i usfe Tnw fcpfcs *nf?r 
i v 

P oc — 


9,i< 5.11: ^1 W°f ! -3 v.<jV ; 1 ^TrsTR s 



iTOTf B ^ 2r < ic. < H ^^ (Bulk Modulus) I B »*!<T «4W 

NrrC 2 


5.6 Ufa* (Kinetic Theory of Molecule) 

L-e»1V<tl T^V<!fi 5fT^T |<f(.*4<i 7.''Ol<J ^ C I ^T'V*-*' (" r 5T<TP*fT *3T c j ^JRT ®TCT. '3f c I 

^c.yd5 ,9 y?raF[ fcr. r*rSfjjHM foo c®m $cvic$ 

C.^Te^T W mm TffV. CSHT^T W. FT5®JT C3RT CTOT¥ fe W. feT%T WIT 

C‘f»hi|<P t7ol<T 

T^. fctTT ) <.*h4g 

&m wwnr «ni •i>i<T 

■^IC* ^I’ofT-fl *!!£•* V ?>1£ 
'NfiRI 

-I’-'K.W.Tt CW 

te.C-'K.'l f fCiT I 

#t5.12-.(a)?#i.(b> wPl^(c)*msi 

'R nK., 9 K* g ‘‘IImi/t* ^l<) < lRI t J'<. , '0 Q&J* He* 7 ! C7TTF ’3 fa ‘ p tTR p liC<» C^T^T ^Trf '"lUfa tiTWf 
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w (wi rw -5OT v<i^Ri p rtt^ -vFStm <rn?p w w wtf c* rup wl? 

^TTw^l 'jvRp "SR/R? C«TK I ^R -: s<R 5)<v^Hl *fTt^ ^fSI'TT ^5TC*T ^ICfe 5C«TS 

drtn?i *rrww ^rru?r i <m*i wsnr ^st^rr smp? or# trt 

^ c t?i m.^u^ ?iTt?r *tt i 

•awr sntCT^r c^r prffl?n?r c^ic-n FRfe ^ 
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OOOOOUOOQO 

QQO&QGtQOOQ 

QQ<J'2Q&QGuQ 

’■30G&QQQQQG 

COOOOuOOOO 

■jQGQQQGQQG 

GGOQQQGOOQ 

©OOOOQOuOO 


<a) 



u 

** o 

- 

o 

^ J 

o 

o 

c 

0 

Q 

O ® 


ic) 






^I<pf3 I ?pf^T ^r c £t«W ettu ?fTiR ’ITET F(V\ *!TC<F W ®tJ?f?i Ffm uro 


Uifa* RRR ■'STTCf 1 


ttrr *nra, mi <sw*rt *n*i 

fRR bCT C 5 ! Os ■’1TC3, < 3 3 f5> r l ^^SO^TT f*? : 2? oM^Jtri ^RiTR'S 3H "^fR^R 

g>flO® ^TTC?T R l 

>i)*l)*!i', , '5 'Sfi*R! <f|5h s<R ^TTPT r.<J>lf/-i||b<R CR*IOs ^TR" Rf t -1 i?iC<F <p[^*i vSfRl 

rt ’ittr fecw CRfa i '3Hw ^fsi^TR <tt £Rf*Mm ^Rt rti qjaua. sioi-si <f$h rrr rt RU^i'i 

^RTfOR's cm zm*t rr i cw: 

RTPT: 

»r<f 

'UTWW«ffew 



1 M>J$Rt?T *tl'.<il‘ ‘■JR.? C<rf*f *H<M ‘SfHlMT ftiiltt? 


i£R5f q e J[ qiTT Wjpl '\KAiC* ^5C'a RiR 

sfTPT ^cTSf 2)<ilis^s 'F?r 1 

'5^T: 

»fSf 



>I^CSl -2?<ilf^ s> 3«.l, (7T ^TlCifl ^Pft $.-*! sid qi<r-^n 
■=K?f 1 



^T: 

«rR^pif^ 

^IWIC/ m 8l{q*p»lM 

WJ^PTt T^Sf q‘i?!C'i 

HfwS qf<M:1 «tTi??s 

q t j5ji'.®il?i *rn?5r C'*^. 

FIT IWCtT T^fb's «^<ll FftT TT 1 

q c J5i('.°l 1 TF3f '3|<l!jj(>l r4|i}«r»l ^1 f.'i) ^ IC‘P 

(.ixyi 2!<5ll? s <r*<i| *il*i ?It 1 


5.6.1 

^3<Ts ^Ot 7 ! ^3^ )® r iu3 fejf 1 ^r5tW ■^RW'S ‘ ? RTC s f?f F^f qiw^'lt? •SM'SM *fTC?f— 

^ r iR M l ^TSRTl firiM f«PH<ll ^RRFJ?! FI^fiRTTFT (71 <P«jfi? bl r.vsrVi C2IIM M k.<r- 

■sl^ <150^ l-W CT? r.w^lfij'e blC'ST-fi 3c t 'l<\yi r( ’ITC^ 5 " I f^s^T ‘ = T?T s ri c I?r 

'ifHifa s pt5? i ^ l *\ m '£> <f*w r?r-«-ii ^nrr ^i^rsrf^r (3<p 

<ft 5>c,q<ay , ii'.<^ ^5= (TFR <TTTT uRF qWM qic.'ilnl^iW "^NRl^iTTf ’®IT?r TFr^ 

h?tt^p «ltc^ 7 Tt’~ tFi^r mi ^mn?T?r ma *ren?R £$fw R<r i dr? *rfas m sttst 
^IIW RUT 5 1U(Flf! 'R >rsf t3R : 5RT ^ifST 7 TTTI (/T*R oitofll ’fTTITR (R'lOtf Hfw§ ql^m C*^ 
r<??5( r.tTlM^ C*3R3 (Well tdl'^RR RPR ’3TR 5 R ^5% <f>Cf1 <7RTt TR | 

































w FfuT' ’irpn^p tirsRT ^l^rnV .tiw ^uttpi txi'srvn 

7 TRJT TJTIT I 511 It I ^ *f7R $Tf^icrrl? ,;n*i ^*<1 '3T T SfSTf (2FR ?*J ^19^1 i?l 'I-’^l R^STf*!*! 

(M t thi t^i^nv c’to^vs »it^ i c*r nww wtt i.^ii -mi <?#* ^rrsf^rr 

*79 -f-spteN C*T *1*:M C*rffo y 3T l 5r^T '5l<n?T?J ^tite I •'ToWioI I'f'I-HH *i3nl"t>r^ 

rtfr t^T^riiRTprf^ cts^*p l'f^i^-aR <iw*wi uhr i sspeptst »» 

*rf^ ten w *3rs=n ^iF^ra ^“R a^T yn ^ ^ «imr wffeir«m 
if.1*lHRi f.^3 1 


■sirfm^r 


in= 

1. 1(j^ ^ ^FF '«T7T^_ 

*TC*r ^RTTsT *ra tfrc?[ -*nt^ 1?" ,^r im 

•»IT^t* ^fJTT^T *fl»f»(>i * 

2. ‘51’? j%H"FT 'SFRFSR?! 1 *TfiIf ‘Pf.*!-^ <1°1 f'T 

irfr^v •sipTiiT ^n /m i -^stfj* 

3 'it^l ^rrypm C5TT' ^TT!?lf 

'iFRFt ^Tvf? 1^51 '5n^ I ^PRT^t ?WlT 

t^fTTP FTZTT ^SiVj^rr^ ^rifeo - 
JffT^f qffcl'-'FVl •sfff^TsT ■*? f »:• ^-‘i “R5 ,-^7^ 'RR^T, 
v l »l IfH VI1 <pt^i «'iT|<p *pr«| Jc<? 

•1 /TTWi (.^TTT?! 7 ^ I'lWHIM 'QV/l sflTTT * vi^TRT ^T 1 '? 

■*|l«f.‘l I r.^TF 



m 5.11: Tn>( WttT* hTPFi x^l 

rm. t 


5 nW7?fR Mu ^TTTWlf^PK^ U*imr Tirrtrf ^ 1 7JWT ^TT 'Sitwrm Til ^1 


TTSr --P«JT>1~r 
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^TSPTTt: 

1. 4\v\W4 WTy 0.0012 gm/an 3 , (Tim wry 

19.30gm/an 3 , tore 1 kg (TTftt 

■^T ^sH 2(^5 ^1^9? 

2. « toire C<K<liPM fe <1)k.<llP«li5l<1 

w ^<r? rec<!ito3 Wg O.Sgm/ 

an 3 ) 

3. (TTHfa v\<s mtws ^T 5 Tt*T *1# (TIM 44# 

wr^ ^ *rK*r fto c#r ^rifto reMM (#t 
5.14) #7 <tm Mr <#r<r to ttmt ^#<1 swr 
4^ Mw\ sPi •i<jh# 4Mre # < i <i 'ic<i? 4# M Mr 
C4MM? C4>*t? 



4. 


°||f»i'»[l) i^fi? PlPl^N 4<l# *l c 1 f^TC^I S 1 l v l iC‘t 1 I 5.14; 'S ctHT 

gr^^r lcm 2 4M lm 2 44X Pifeta»l(,<i ^ <#^^rn7rr?^i 



f#M mmmt 

Mtw i ws f*lto<i ^44 70 kg 'S^mt 

*1 l»J,<l <I(TI Wfa?, -slc^ QW3 -g^'ire CWlt> f^j'^C* 1 

os\i nre w <m skmt 4*4re ^re? 

5. ^*Rr c4re (MMM 0.5m 4M 0.01m 2 
44 # W 4 T# to 44 # lOfcg 
(TtftMMr 44 M4 Wr 0.501m. 4$ 
4M4 to# vi^n>i w? 


lR5.15: 

¥i*i^c;4 #74 c«M i 






























(Effect of Heat on Matter) 


C^t^RTK 

fen ^ 

trHt^ i ^rr *mr 

^tfM^fR (?x^ n^lt4'^>i<i (M w fer 
^^TpTf ^Ttff I 13^ ^TR'*!' ^ Tf1“ff^F R.WH 19^?. 

f^fW|5R5T ^T5T5 W^rf^T 4^5fTf wr %5R I BB 19^ *rat^ 

uhPm» wur %r 19^ t#bt w 

i 


Ludwig Boltzman(l844-1906) 



6.1 G vsH^N (Heat and Temperature) 

w w to *i% i ^n^raT *f% w «rn^ ^pt stfsmr ^ 

-d^R^ ^fR^, C*J*M Qa'T <IT sll^os ^l J 1C G 1 fMlfi C^T ^iPlC^l vsT^T ftsf?! <J>3l *>¥ C*TC>T Q^T 
9 iif^C4> ^to f^r?r ^rr?r i c>f$H3 ^ic®ii, f^j^s, ^t <? t1%*f%?i vic^i 'snsrai *i<k>i<i ^ *ff^3 
toU^n *f% i 

"spsn^ 3£tsi, ^i*i<ii *ifcr ^5n c ii%^' ®i^iic?i c^f^rc^ c*m*i c*r c<j>r^i ^i(?J% 
^1<J R<1> OT 4 JW 'Sl^.C c 1 ^T®f *ff^ HlW iXf^T ^1>J ■ff 

to ^IjR^ ‘ <9 I% *f%” ^TRsft; I vBl vST^T *T% <l«1 Cvs C^T C<l1<tJI^ 

°m?fa 'stfpzm >iWi^ to*f% w f^i to i shjbott^t 

^T ^'SMT tow ^KI^IW C?R^ VTKC^ I ^3® ^<f 

'^T^l' TJR^ I ^ C^1*f tos TO vsl^c®! ^OTIW froiM C'»'©Cfl C*T 



misfit ^ ’ttft i w ^toftt c^rc^ #r 

®?FT I TO 7 ! 'i)C G 'll(.^(. <r ll*l(.<l 4T£3* C®TO f^TTITT <HK, V 2> ’JTCTO '2 >|(>t<1 

*1% <t-ic^ i tot to '3 £ i$u 5 rr c«tk<i to?t i 

*rpi sjiwi tets^ toi to topt ■ c J*^ , i sp? toti itht® '*m?f“ '^roiiT 

toft c*$K*? "#r *frr?r i T tot ^tt ^r c i^T?Tt w csrTra TO??r i 

Tff®' ins’ c*rf*i $C"i *tfc *ffsF '2'S c#f $c<j i 

wr.ij'i *nfcr cfFiir^r -rorm ^ c £^Frrc^ fp?f*r ^tt toftt <#rOTfjr> cfifc ^ ^it 
^wi^ve-iw ww erotic cb^t w, ^nror crore wr to fat tototut 

TOT^t TOTO TOlil C^T 4*1^ I <Fl03?$ '3ITTOT <PIC® *Tff?T *\^\&U\ <P wr/ t*T 4T 

*lfTO 4l<j(. , T C*T *mSTTT TO - C*f5l ■ ? 5T* f> f I C4C^£ ^T^t ‘*rf^ TOt^ ^|'S]H<p'Si(. < l TOT ^fTTO 
>JC'Sl? TOT ^TTO TOW SpT (_/). TOTTO TOUsTT i£j4*f& ^TO> ^l1C^., TOf ^TT^T TOc^llf^ (Cal) 
1 gm ^iHfl TOTOM 1 ‘TT <il^Os TO®T (7T *tfTOT c f TOTO W<14l3 CTOT TOW 1 <t 5 M0''lli3 I 1 
TOMf?T tow 4.27 ^ 1 

repraf toust *il<tlw*t W(?tTt 4 *rro totot tftos sttw -^s tott# w® - 
r '3TPU«1 CTOTTFfl TO TOJ4 TTO? TOT4 C®tC^ 4T ,c fTOT c f *f% ^ttTT 44? 4PT4 ~WK 4W TOTOST 

k cal to 1000 tottcto 1% i w (TfST fci ^tst?t ^rt toft ^rr - ^to^t totc c*iw 

^TT^TTf ‘•ff^F »T?T 1 *lT^’ r*'lf.i|s oilcq|i>*!| <f><]<i | 

6.2 , ®rteTsf c r *tfe (Internal Energy) 

TOT?IT RtTRTT CSF7T f 7 ^. ®t^T 7TT??I Tltf?! *i)4 (7T f«<Hr3[ OU'-lIWiT 

■StF'C'® ^CFT CWf ^\m<\ ®t' ? f ■*il% i£i<F ^SriTT’F C’tW '5riT wra^tT?T i^l*iIaW'® s^TT I Tn^Tfr^ 
«P TO1TCF4 7R TOTFlt *feT 0TO ^T C4f*l <F*T ‘ A tfe^ I 

5 f?i*r c4 ‘ ? tf4*n c f ""tf^ 4^?n7^ i?iw , '5ic**<J i <?rf*f ^itw ?u.<i(.^ vx^ 

’W® I FF¥ ^TO<lT J!> #irs CFt WTfTO4 w 

4TC4 yrro <s> nfes i w w=r w ^fer sttotSt w/4?t 

<»w '?rf. liffsT Vr-»fJ 4W i c*l\U 

wf ^r- TO<it (?rf A r ^ttowt c^iw to f^f'i^i <?n7® 

cj'S'ir^r TTf ^G|<I XsT^t^MI TOpT ^(,tsg | 



TIfTO il^TT T3T§ "TOTTOT inf*!# 

'Rt'33lf?i' , 3 -‘W'jlft- H^S "=f|<u,*i i£flTT ‘^5' <TR5TR 

"?R CR R*T ^<JlC'£> RTOT F<T RTI 

'5TTO -1«-lCs> Rtfa TOf SEES TOt?fa 

L'53RTO ^STOT 5f^ «lMr«l nfaro I 

^^'53 *>i cto tost tots --TTflr. 'st-ttot 

?Cl& CTO ~TOfT?I r 5RT?t C'lfc tV*F -^(.‘1 vii“t»bI <T5 TR7 
<F5R >iTCcT (RTF f?» 'sM CFf7«l •Mf'ft RTR C*F7T I 

TOTO c-roil c*h rrt WTO RTj% ?3 h>^iu 

WKM 5^1*'[ °!1H (FR 6,1) I TO RTRR TjTF '^tlc^ 

Rife ^ Qirm TO^ST fs$ S7T- WR TO TjTCTO 

ii)<T»n? *TcT FtlR iiR*3 <Pfl!*1 RR C<■• T•' *11 oil "'Iif*i ctR 
C'M ,! v IK3l RtlR "TO (Rfl? TOR ’4 TO f?R> TOR *Tt I 

cto* ■‘To c^tr rh iiofl 'iif* 1 Rfi/i cptOt Irsr 'tor - cto* '■ik.^ Rifa ?i ^ cwc*ltf ott> oi 
TO 3HT ?m l TO TORS CTO RTW CTO* TO TO Sbbulfl :TOfeSR WTO ‘T^ R # 

^htst tot to tots i oito Rtfar 



6.1: 35T^I«JI'ill 'sslC^l'^t Jsli''fil^1 «4' 2L 
>SSlm ffl[tTiWTn 3T0 


Tl I00°c 

~| 373 l£ n K f 

}212°F 

" -- 

- 


Tl 

In 

Tf 

"" 0°C 

" 273 1 5 C K - 

" 32° F 

1 

1 



6.2: toTOpt ^ WW-1DJSI? 

*5T v itj!ifii<i rrn i 


37T ’fer TOf TOTS' TO, TOR 

CRTTO g®plt TOTS ^TTf?T ’ 5 TTOT 3 JTR 

TO*( I STTOTStR iTO(C s 3 tijFT RlV' CTl *i 5‘»T-‘-f 
TOs Rt TOR TOTTOT TOT Rf TOF WTO 
TSTR life’s STs TOTO I 

^TOT 5 flR ^TTOfdH *fTOf^F f#R* 'TOT 
CTO TO RTTOI TO TOS TOTRTO RHCS TO 
TO vilTO RTOT TO CTOS 2Tff. 

■sjrwr ctot ^tot totto tor i tottoir 

tfbl *1 2 JJTO> sTte CTOFTRFT ( ~C I TOHl^i'iJTC^ 
TO TO TO CW i£l<P TOTOpTO TOTTO T511TO 
cr TT^rmsinr <m *? ^rpt ■ ? jn»> c 2 ^ Rh s f^t c 7 nmp‘ 

0 r dR? (7T TOT5IITO '#T «TO CTOC^ 

I ot) c TOTOC5! TO TORRTTTO T?cT TTOKr 
















wmtrirtsr cwr M?r 'toIwr f^l ^rarfwpr *rtft<r winter, 

100 feft 5H#R w ^ «^H CTO fW W&t! 

■^mcm br#vr #twr Tfts^c^ c>i^i[>m!>i cm <m!< wr\9 ^rtwtfw 
^r ^cb*; cwfcn (AT) i cwbwTr cw 7tr?l 273.15 37 CTff cwlw 
cw ^rhs^rf ^trr i #r wr»?r *rN% fer *rNt ^rlt: '^tew cwl>ui7i cw 
cwlw cwr c<wrt *rM^i <7it- wmtrsi 10 37 wr c*r wi wwm lo/f 

c<io$t* wi <7t wi 11w fec®3>i wr ^?r wr?r ww^rr w, v&r^w ^ <?f£i 
^?r 30 37 msm cmfe ^ cwr <7fSl w (30 + 273.5 =) 303.15 K Csfflw?r wt w 
* ttc<Tijdt cw^ w ^sprlar 273.15 ° *rM^x <£j?rf*l*w 

<i# ^?(t?r ^P# ®WW I WCtsT 6 !'^ ^IC14 WT W» *ttCST 'STM 

^1% w c^f*l ^1 w w wi^il^l wrt wu® ^fW\ 1%¥ ^rTw c^ifS t1%i w i 'Wtsii^r w 
<7f*f w'Tt wc^® ww c^t fog w w w^rr wr tw w, wcsc?r w ^^#1 
^®TWM ^<R, WWHl *£RT CW^ W ^STTf ^ft¥ «Tf I ^ Wl W «l1*Ul ^lWfal?r 

WWaftr 4? Wm *rr i 

absolute zero wl ^?r i cwfwTr cwr W7rM?r Wr -273.15 °C cwfw 
cwr 4 <r ^br ^tr f^iir i wrsic^ wl ^rtrr cwlw cm$ frsft ^ 

WWslc<F *rc<r i 

c*r c<Wrl cw <ru® wr ^ (^t %t¥) i 

c^^iRs-i cwr ^c^ ^r 1 ^!- f^sf ^ i 

triple point, ^t«?rm <£&$ Wr$ i^tcn (0.0060373 atm ) mw ^r 

^ ^wr «ftw® ^ttcsr wr w c^f*r >i^i^!c<i wf ^rt¥ i °C 

c^#r?r7r cwr 4<r ^7r 0.013C, w cw 7tc«r l^r w^rr c^# 5 ? cwr ^ ^r 
273.16°. 

c<mRj‘-i w c^#ra7r cw ^ft^rtf*! %pIw«h^i3 cw « ^<^t cwr ^rtc^ 
c^rtTr^w *tt% ^rtwr 32 °F w 212 °F, 6.2 ^fw® 

l^ 3 # cwc<t» <*c^M wrt, cwr0 °C ^1^1^273.15^ wr^ 
^(vircwfr di-rf^-r ^<jH ww >i^cti^ ^"^iw 273 K t^#ur Rc>ic<r ct^i 

c^Wrr wnr wr ^rt i 



6.2.1 cwi-a 

c^TFraFr, M-1^ <*m cwr ^rt^r T c , T k 7> 

c^Tfrr 'sKc'n rI^I : 

T c - 0 T k - 273.15 7> - 32 

100 - 0 _ 373.15 - 273.15 _ 212 - 32 

m^r 


T c _T k - 273.15 _ T f - 32 
100 ” 100 180 


r c ^ ’ 5 Tfc 9 TC f ^' G<P s lfcl C^f C^T ^II^OI : 

T c = T k — 273.15 °K 

T c =^(T f - 32) 


^fW6.1s 
'S'3<5: CT®rf^n 






<1<T a «4: 


Tc = \(J F - 32°) 
9T C = 5T F - 5 x 32 ° 


T c *PHT f 


4r c = -5 x 32° = -160° 
T c = -40 ° 


^r?fk —40 °C OT^rtir c 7 ^ i£r^^MRtsrf —40 °F o^ft¥ i 


6.2: C^K^sHr^ cW^T ^ <PK.<Wi>l$i> w trR 
(a 5 ®!f» r l i£Rv 


ifl <RR: 


T k — 273.15 0 = -(7>- 32°) 
97V — 9 x 273.15 D = 57V - 5 x 32 


7^ ^ T F TRK ^?T: 



4T K = 9 X 273.15° - 5 X 32 ° 

T k = 574.59° 

6.3s 98.4 °F , (Ti^Pratpr cKer <pa? 

W3<1; ^’Tsrfisim *iH<pT 5 4 ^sf: 

T c=l(T F -32 a ) 

T F = 98.4 °^ 

5 

T c — — (98.4 °- 32 °) = 36.89 ° 

(wfa 3 7 °C 4?T 

^fW6.4: c 5 ^ wsflmrar yi«iPml'*i c<wf«H c^r srh? 


^TTl 

6.3 (Thermal Expansion 

of Matter) 

2[t?r ?FT ‘4 i: Tft?f¥ C3U5" ^rtTT I 

m "srnror a? f^nwit #f -simr 

iic^q fe?T ^iNlt <(# '-sl^i 

<ri^r •rt i <t>$H qin'il 

R t'l M W4t ^5s *!t% ^TOTsf C^mT 
c*r ^f#RP ^r « fspOT ^Ht 
i n^?f ?m<F CT©t 



6.3: <pHw 

^Tt^U <£\^ wrf&a *IC* W 

W1 


c^m^mr ^sft ^Ui^i ^p^sc^N ^<tm 3I f^° <fsht <pwfe 6.3 ^Rcs c^l c^Hc^i 
$;G?I I <5^*1 '3'S$ <MG C 'I T5 I c 1 v Q'C®TT <fH£ 1>' ?|j<R<i- "W C<rf*f ^<1 T5 I c |'§’C®Tt 

to c#r i ^i#t *m?k 2 Tf% ^r ^itw ^ f%% 

■STtfSc#^ T^s <M(,s ^4 | f'SRC?!^ (<iq|g qR<ll 1”2f v£4» C^tC-Tt Rfw3 

splfc C# C4 *lt*m ?ltW ^R^jfFo 4# n^r 

^r c^R5s ?rft3F i ^#r *ret#6r ^wrt<r w 4# ^c<ii^f<i ^ifsi ^r?r- 
c^r ?rta tor *o©r c*r ^r c^ Tprc^ 



c#t ~*m i ^Rfh c*r f^R A ^<m 

<f?t <?PTRt wr® ^r <f?tfs c#f <i«t spiK ^1 

^r wrt <Rc<r rR 3 4<i# W*f£ ^RrterRr «tRpRr ^Rrpf ^wrf ^t 9 ^ 1ftp*fa 
*Rrt c Rr f^R ^'STrt<r ^rRrr ^r’fRr rw ^rwWff rRt f%^ ^pr rc?t ?rRr c#r i 
'•srpt wt ^t, ^rprr c#r «itwr ^<r c^wr 

<pRrsf 9 R?T¥ w^wt fe*Rr ppr fpRPR cw? c#r pRw cw 9 TPr rt f^¥ 
R^f c#f ^pr (TP “to ^tf r<t ^isT^rft w c^Pr '*pr prt ps^ 

R1RT , *|<|-$|‘ <M C<l | R<T wt *RRT C^R/^ Tpr RftR ^Rr "stRTRW R>tP[ pCRf 

sRrriw^RT cTO^r^^r i 



6.4: ^st*f sterlR wc®T <ptS*i ^iRpRr fcfp ^Ttrr i 

w ®prRt rrpt <pf^r rw M ^ s ^sr t%R RRRr«pr ^Rrrfw ^?r i 
9 RtTd?r 3 rRt c R<f few rrtRt ^ri M, crrtrr ^Rr wrrr srtm ?w rPt f^ 7 # 
?rtft Ml wr i 

T ± ^RrteRr c^RRt WsT Ml # Li ^ ^ ^Tsitaft p% W <?rfi> T 2 RRfRr ’Rr 
rR frt*rr <j1% c’Rrt (7rfc> L 2 frtRi ®RTRr°f ?w a 


(l 2 l 1 )/l 1 



L 2 = L t -t - aL t (7 2 — 7]_) 


^RfePr T r ^RrterRr c#t R^<r cwr >4i ^?r w ^Nsat ^f% w 7 2 rrtRt ’Rr 
WW« #? CR^S A 1 RRTPRPT CPZTRR ^RTRTR p 








0^2 ~ Ay)/A t 
Tz-T, 


a 2 = A t + p/i,(r 2 -r t ) 


ftw T v wratura TO 'WtTTTO V l 55 TO? ^st-wst TO T 2 5913 *13 

q|*rs‘i 1 TtfH? V 2 1S3T ••£>l<?c. tr 1 ^rtn^f Spflu*t y 


(V 2 - V,)/\\ 



<PlQ3T5! 

V 2 = V 1 +yV 1 (T z -T l ) 


c®i*r«n *\m a. ^ y t~ 1 


6.4.* 20-C T 3r : m?inr ^mr *rr^i 10m, 120 C ’smtaw ^ 
10.0167m ^ 2w sr^TT^r w? 

&&S; Si'llfM 

1-2 - Li 

" t-iO'i - T,) 

•atl & L>i = 10 m 

L z = 10.0167 ?n 
T 2 = 120 T 
Ti = 20 °C 


10.0167 m - 10?n 
10m(120T - 100 T) 


= 16.7 X iO _,)i r‘' 


f.'Bivi^j] (’,<i<] ^»ii^<i c r i c^c<p ^7*1^ <p£h sp F n?i’ , *r «n*r sii^ic 17 ! ^*13 

i <pi^C ct <t, p y i£i% fc-ifc t%*i fefj >i$<. , ra' f^f ‘Ti 

smTT "3$ w# <r?m i cw *f?rr ^ cwr 

<U v lt^ I iTrlMfe 


A z — A[ -\- (7*2 T\) 



cw t A ± Tfpm ^ 6 twr ^fi^Rxi c^pt *t<^ Rt ^T<t 

^2 = Z 2 = [L, + aL^ - T,)] 2 

f^t 

A 2 = L\ + 2aL\(T 2 - 7\) + a 2 Z.|(r 2 - T^ 2 
R>¥ 

^1 = ^1 

4lOS?$ 

A 2 =A, + 2aA ± (T 2 - TO + a 2 A l (T 2 - T ± ) 2 


a 4<r ^t c^, <Hwr$ a 2 ^ c^, ^ft 

m <7T *i*f)<Mt*r a 2 ^ <$Grt Rt 

fe^f 4f \k>WL< fof w ^t I ’©it 9r*tus *1#: 

Az — Ai + 2aA^{T 2 — TO 

R 5 ® v\\w\ 'StIIh 


A 2 =A 1 +j3A 1 (T 2 -T 1 ) 

4lWrt l^nt: 

/3 = 2a 

1^ ifwtolM L t frNl, efS, 'SbM fcr <£Rr5t ft^<r W^tt 44U© *1# T t 

^t^W^Irr ^rfrr^T '©t 5 t ^rterf <ilR>ai r 2 wfa ^ ^ ^rfrr®^ l/ 2 , <pIc.«r 


v 2 = [l 1 + o.l 1 (t 2 -t 1 )] 3 

^4t a 2 w a 3 ^ 4t*r ftt fcm <rt ft>iit<m 

w «w 4R>^R i <Hwtt ^ «rtw^«tk 

7 2 = L 3 + 3a L\{T 2 - TO ... 

Iw^rtwtwfRr 

Vi =L? 


V 2 = V 1 + 3aV 1 (T 2 - r,) 

<p I (.'«?$ 


f 2 = Ki + Y^i(r 2 - 7i) 



front: 

y = 3 a 

nm n*1^r TO<?f% frotT m to# ^n?r <jN^» ^n i 

c&m\ front w^Mitw* ntmt cto<^- wnw ejrow ntn cm wr ~s&m 

elTOOT ^TTf^# nt f^r fer c?mt% nM ^tn cw *tt<r®! cnfa ftli c*rw 

w fnnlw #f® gt*r nr n*tn c®* ntwn to® <.<&>$ ^tn^ \sw n^m cwRfctn nn^ 
tel^ ^®tnt ^IC'®! «T^= <PW^. ^n>t 1%*K f^tn ^fen ’t^ft? ^tpSf CTO ^C!JC^ I tfl^ 
W wf n^ n*tn %®?r ^tTOt TO^tn tot to i nfc W TOf 

^t® cTO to wf ^Kt^i TO ftf <hsnt?r tot %®?r TOn TOfro nt TO t^r TOi® 1 
TOtn error wt cnf*r to ftf «n3nm tot cnf*r c^t to to cro ^ro \ 
TO^fa'&sH nt ^ w TOTO nlro TOfTOtn TOTOn frott TOn 1 cTOnt to nnm 
cron ctottt ctta ^r ^fe^r cro cntc 5 ® tot *nfn tot to- cro <af5t TOrf^® to to®t 
tro^ 5 ^ 1 


^W6,5: ?1tR^t ■st^sr -ntf^ ■cl^rc^r ?1TO -?rnr c^r? 

^ 5 <T: C^TOTf C^TOTt ^U 5 r TOTOT CTO TOTO (TOT'S 2 TTOT TO TO TO 

^t<rc c r iTTn cndT TO 1 


^T 6.6: toITOto? 19.30 gm/cc , TO ?w TOTO TO 14 x 10 6o C 1 *srt 
TOTOfaf 100T*rw?w^r? 


'S'6<J: '^H^' 


m 



CTOlTOl/ ^UlTO TO?. m TO^ TO TOTTO TO^n TO TO TOTO'S ^TOlTO CTOS TO I 

TOsrt 100 °C TOnro TOiroTOrTOrro V' tot: 


V' — V + ]V(T 2 ~ 7\) = V{1 + 3ax 100) 
a= 14 x lO -6 ^ -1 


V' = V{1 + 4.2 x 10" 3 ) 


m 



m 

1/(1 + 4.2 x IQ" 3 ) 


m 

= — x 0.9958 = 0.9958 p 



,i - 0.9938 • 19,30 yta/a: - 19,22 um/a. 


6.7: , w»imian TtFT ■sttuji 1000-T ra ttt?i w*s*r 


S^RT; 'Ttmii 1Ob 4 C xi|i ^vruiaRr c*n?n 'towi 


6.3.2 W tTOT 

w! >?r^T r>i ,| il ? J<' y ! Ww ^ <3?- "5^T '°1" s fT^f^ qfflU^ri 

orp^ i ^iT^rt »5?[5f nfriflfa a^pH 4 ^= <33 «ra c l'S^ 

tarNtTSi 1 v^r *f5fiflfa xm*\ n*rra *rvin 43 ^ «n^c® $?i 

\^Pi v rwl*R3 ^ C<f>ifrrl ^riTSI <11*173 33I «T3 TT<Fi <!3M 

fIT’flTi 5^T ■JpM (£tT ^T! ^f ^|Tj 

fe.f^J &T/5 v£|^P, < 41i^^'Q '£<$T\; 8f5fl<!Fl 5TT ^(JSr^, 

• 5 riw (7T g-nrirFi c^r vt\ c# t '4^f ^ •w 

^snrc h*frft 1 a<j3 «wrgpr c 5 ^ a^ir<^ 

^KI#T ^PT WT.I5 W 3771 I \&nr 4 «ifl efSfl^f ^1^7 

SPTfjFI tfVTC^ isfa 331 '’TPt 3F *TI 3 Cel eT3C^ ^PUfTI Sl^fT® 
etwit 3?rter cw^fcst cwrsy •tt- V77 7r<^i7Pi! 

e3PT ?Pfl7Sf?i a^i <17*771 *I<I7J!>QI >13Sr vb^lft^f Sttfe 

vrf«niii>R!! ”Pn tj^sr tjn^fifsjpf?! <jc?ic* e>i??T ^ umiu vii?tfrfai»ra 

6.5; ^5 i.'Tsn^^ <PT7^ 7t^| vrfjjfevsi VjR^fHwr^ 

r? i TI5!pr?I iSWl ^FT?35^ HjTEC^ *fP?n Vfl73» I elM c^l 5CF *d3CW*i erfflerf 

ctcss m'i. iflw f ^<r w ctw Sice mw, <pe^«i Scate 

3Ci§ 7t , i*>fTrnziT^ ^-?ti[v*i 1 ^ 5n*tf«7 (T[^ ^i^jir.jNi^^ r;vr73p f^.^r 5w cvi?^ c*^ 

^WJWI Uf^S 53J W* C¥f *H<TC^ ^ rTf 7il?T WPTi W ^1^ WI^ITI 

*!®Yp« ^Wl ^ W 1^.0*^ 1 fp*Tt 4 '£&<$ ^Sf>rf%vi ^ tflT^T 7S’f p f57l^r 

^57 ^ 3TR?a ^7^ *TT I ^f|^3T ^fiTa 5H! 

6.3.3 tnm 

^T\ ^17?^ \5rr^f^ WPi 'rvfTTZPT tfFTi^ T<f7^ Vif^ !^7T/Tf 5=|3J^f(| ^F7 | 

^PVSJ ^\<^\ *T1 VTlWT« TsTfl WlTfTlTT OTIT^ cTl^ *1^ 3T|^| T7P0T <T-?IC* *0% 

feT 5 tt^7s i itjctt c^iiir 3*1 *ii? wr Wi sn^ ^ r^~ 

TR FTT^t «ft|T®i?NS f/T^, *’ITl5^ 7j •Pl^ CT?P^f(7Tf 5f?f ^ffW pit v Ffi£3*7 5^15^1 


■»r 'us^vr 


''■r-- 


63: =tiHt^ 

«flwlf*r?fw ®ri^i l^pi 
^TCST CV^ ^1 vitffT 

iplWf^TT 7y^ 

< i‘fi»'«f J'ssff *WI i 



^trt^r fef fer ^rt?rlvsc^ ^TtM cut^twt ^«t fpt f%^- <pIc«t$ 
* f^ <k<t fe© *t# ^ *ijKti<t Fit ©t^r w <iw© ©ft 

Ftt*f<T iTFT Sft ^T- I f^TWt^ f*|»BW4 <3*FT 

vws\<$ f%f 4 <f&t ^rr (tft <4i5t ^ wst Wpsptft ©rtw ?fjmw ^tft m 

(TtTT I 


©^«T f%\^T <p^i ^Frt 15 ^^ 



FM fel (7Tf*t ^r ^TtTT «Tt- fw « 

^r<j#© wt ^trr ©it swint ^TsrtOT ^Blw 
m ^ft ^tmwft 'srfwr w<t£r wftt ttwft- 
wt wfH 5irt^ sjsr i£)^r° ^55 

P7 = nP7 

^^Tfcr p sm fm, V ~$m ^rm^r, n sm mttpft 
‘4f?RH ((TTfiTT ’STMT) R £pW 

(8.314 ] K~ 1 mol) w T sm (TFfe cwr 


^6.6:wr^2tiFrprw^Ti^t^ xoT^fsrf^t | 

c^- *m i iq^r ©rmt ?mpFT w^tt epiw wt <tft ^<rc© 

*t# i ifi^sr Fttn ^ ^^wstir «wc j ra‘ ^iitf^t v 1 t 2 ^nmtt 


©nn©F V 2 ©i^r stitch «ptw wr /? ^m- 


« wPr 




ty 2 - Vi)/ Vi 

T 2 - 7\ 

PV 1 = nRT 1 
PV 2 = nRT 2 


P(.V 2 - V t ) = nR(T 2 - 7\) 


^tsr <titn pV t wfa ®nw nRT l fw «M fer: 
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V 2 - V, T 2 - 7\ 

V :1 “ T\ 

<Pk<8f$ 

(V 2 - VQ/V, 1 

T 2 - 7\ Tj 

1 

/^ P - ^r 

<H<^3 wf cW ^ ^Ut ^nr— ^ -vst^rW 

<F*I ? bic 3 1*l 0 7 Tf^' c f ^c<l O'® (,<\ I*f! ^I r lj'»ic < l <Fli ^TlH '^5t 9 f 5 T|^ft 

w ^r <c<i ^trt^TW c^f*i ^Ts^f^s <Mi *ilc<i i 

t'sl^l R^T.%. C^IW f^fto ^lil^i ®^s ’«M 

^nffSt OSfC^T sffWT %S^T <F^ ?Ff ^TtlT^ ^ C#f Wtt W 

^ fens c#r ^ppr w *Tfc?r i 


6.4 ‘ s T t ft^l% *tfefer sj'sfa (Effect of Temperature on Change 

of State) 

trefsrw c^r ^ wf fen ftsfc w ^n^wrf ^>RfeT 

c«tw <5i‘"i''c^ ^nfep ?m i cwr ^r mmft ^ ^ ^ c tiw wt 

f*rf^«T W 'Q^ C^PS W *$W ^ ^rat <rf^T WT I 

^f ^srtcsit C^w ^rtTT ^CTT «tf3|*)TS «5F 'ql»ml ’OT J T I 

^ <prw# « ?rifa ^ts<r ot^ - w «M^i4 ^m?r 

•ii^i <p$h wfc? -? r ? f 7 r ^5t*r cwt ^?r '^•r ^lw® ^lic<p i O^t ^Jw 

^T*l>ll4l <jI^(.<i <£R\ C^'Cl f^t^TsT 'S^ <pw (TT^t C'STC‘1 *iH l) ^st <5 t 5 rl^rt 

(<*r#t fefi i^n) 4^51fe% c^rt^t^T w <k^- ^ferte ^r 

w ^t^nairr ?\m w ^?r c=#lw ^r i « #r ^t^iM 

«nf^ ^t^T ^CTT ^ <W <7r?It 

<!#T ^|[-l^t W(^ ^ ^ ^rr, (6.7 C4 w 




c^rTOtf ^t >ivi%in5c.vo wM c«^<i<m<i ^§toR<f ww Rf%r 

<M(W TO ^?r wit «llwl ’tfw^fW ^(.'O ‘‘TO' *Tt TOT WlTOfiST TO(W ‘'TO •Tt I ^1®T*T 

ijTOI#^ ?ito RRt TOtTO pr *|RTO wff fro TOfe wr TOTO - 

^?T (Tit WHW TOf ^TT %IC*'|{1 ^8WH I 

4Wt?T ‘^T TO# WTO <frTORw ^3TO WtTOUt TOfa <J|V^tvs> W5F TOT 
(6.8 ^fro (?r tot <TOttT totcO wtTOsiT ^twcw <ii^u> ^ wt TO# TOtt 
to to - # TO <il e "^l'»<M to <?r wtTOTO TO^tot ^ c#lc<i> 

to ^ITO i TO1 <t TOtc<i> to^to c^rnt to*; ^t i^ro tTOHt '^toRtoto i 

TOT TO%TOT S#BTt TO TO WTO WTO! WK fer TOMC !<1 tot c! 

toiR^ <^pr to^; c#f ctof ^ to© w to<t i ? iw towt ^Rrs wt*r crot to^; 

R>¥ WR WfTOM RrT TOW ^ I TO^l^w <mI*| ^TSTTT C! ‘‘TRTOf WM - f<TO ‘ s $C!t 

wro TONw TOtt ^tfTOw wr to c# wtto TO to to#©toto ^«wi*r i 
^jrat wrott toto <TOro TO?r TO wt*r trow TOror TOcro wttom TOTO TOc^© TOf i 
wttom oil’Bi^jl? ^#w%r TOTO Rcw TOrro ^^TO TO#rw to© - to toto tor stt^rt 
TO 5 !" TOtC*R q<l^| TO ^(.<~ RfS - (7# '^5r 5: TX ^TT^ttWI 

wm fer !*#t c«TO wr ^ wro cTO toto <row! # sferr to# 
#tTto# TOTO TOt cro# t# to^; !w mR ^ i ^s >ni>iQ 
^swtn f^t «l #H ^'e«w4 c^fR ^ft- iw wt?r wq^&t s|wr ^mrr <t>L<\\k i 
^iW41%w fe'rt wlrr^nrr ^Iwr ^t?r ^ c«lM wMrr f^t ^iwtw 
^rf?r w^r *tffa %©^r w ^Jw ^rt¥ i wm c^im wl^nrr ^tM<t ^ ^ifk c«rw ^r 
7 rt[ <ii^io<iC‘^ ^rik c«lw fer c^r- %©^t w 

(^fTT I 

WM f^fCTT <p[S*i C ? IW '©{FI, W^T C^IW ^IlfPT (7T {]<P^ <p{ll ^?T Wt^ S(F5i 

gftotflj's *iu> i wm fer ^ stator wr, w|^^ i 

»Nt^r «N^tW<l *|R«'0W« ^RTT ^prft C«lw f^t WT C®fW 
^IrtPT wt' ? Wsl?r c^tu® ^?r i f^¥ c 5 ^ wmfatrr c%^^s 

C«lw WT, WT C^ W f^t >I{||>|9 c«l(^ ^tjtpr ^^lw w ’ItC^ I 

#T ^t c ftw VI'C^I fro *flt Rail'd C^M C^'S *T?T I ^t 

c^lc^l'^lw ^rc®rt ■*tf%» c^?r ^Irr wt^ - ’rtw*rf^» ^rtrr c*r c 7 ^ 

^rr?f R^t wt ^tec*f c«rw w wmu© i R^t 

^Wri^t CTO© <ltw<l TOI^T CTO T2Rt^© ^rlTO <^TO, wit TOr^ ^ftTO© <FTOt 

^TOt ^t R^t wrow cTOrt cTOrt to tot ^ cTO cro i wit 



w fkp w* ^ efertfr? w c#t wff i ^rlwT wit <4t effcrlft? cgiTtt- 
^<pk fesf Ik '«fw?T TftlT- W W*U ^kftTF If^TFtW ®mHtn fk® w Ft i 

ww TT'STit wr ggtefa ^ c j<T Ftwifw w Ft'QTrt- c*r c^t ^tnsrfizitTr effert 
^ik® w° ^OiHiUk •Tt 5 r <iMi*i«i (evaporation) I 

®<itw *jk*F*t ^snt kst'Q, w i^3fTs^, <n®ltw wt. fMitt 
'5T%rFtl7W gfwH <ll®ltW m, f^WTt<t 


*ttfw wwtw <#r cf fw T5t?r ^i^wcw fk?r c«t?t— w 

St'Gl’Bi'S | cWfT sfferfF FtW <#TC® ft^R® w ^r (7# wwt fw i 
^pgftp' wr?r F^tg?r w%r ww wt fT®7t fWt mwirr wll^R® w ^r 

<3i°"^|'®<H,w _ *k s kt^c^ cw ®iiGF- ’"ifm?! ^jpgitw i *k ? R.c^c^ <H^s? 


6.5 (Specific Heat) 

®tn ®twm w w w^tk 4 w fw fer wt ^tds, 

fw wj^ <kG® mttF wf fk® (Tit ^^rfart ^iicfImi 

wt wfr i c®twt w®t w wt *tiwF *iiM 31 *rtfk^ w cF*t «iw^«r £ft<t ^ w 

cfftt (Tikt® ts\*\ fk® w 1 ®ttrr w kkrK Ftw cWttt w <7t ^tFtertrr 

WG® fWF (TTlt^S ck*t W Wt® W Ft I ‘W FWF Ftfk W7tfw> \s7t CFf*f (Tit 

^wt?r FtwgFH7fcW:kwWn wf^ w 1 1 kg FFtefc^tgFM 1 °Ftwtt® gf kkn 
(7# $ ’tFtefa WTtfw- wf 1 ^fk gfg m ®tw t^rr 

ggtk^ ^t’tt^ r 2 ®t^sMt?r fk® Q srrat^r w ®t^ 7 t wtkwp ®tn 5 

Q 

S m(T 2 - TO 

Wt^rfw ®tt:w w Jkg~ 1 K ~ 1 

®tn < 1 ?^ ^w®t C w® w l 0 w^® w ®t<:w 1 

W:gfw^ W^t 1 kg ®tw 1 0 Wstr® w W:W strata ^ ^rttt^fw^ ^®tn 



t^t ^ <?r wt c (M «tt?fi i ^>r?w 

^' ? rf : ^ w 5 ^*r 

C = ms 

10 /c# C^TRt^ "oT*^ ^nW*V'3| 

C = 10 X 230 JK~ l = 2300 JK ~ 1 

'C*T vgv|r(ii| ^ii«-i<) vsp^ wiwsi 


c = io x 4200 y/r 1 = 42.000 y/r 1 sm 20 «*r ctf*f 1 


•s|?1 ’opf WHI f^^JT >a(»li C^PR^Tf ^ "^5® ■W! ^IITT f<Fg *tlMG<f> ^ \S *l ^f.sr v5l?3 “tell 

^nr^rr i 

6.6 (Fundaamental principle of Calorimetry) 


%^r m *r=r<f 

7TOT ^T3?Tf <1K.'|fi)<j 

zr*] m 

^f?r*i (,b(, a \ fa: i 
‘ 5 f?R *ftft <tMRs><1 »T^r 
■'Tff^TP falTo tr*] 
TJ75 9 tU^ | <TMf®?f *ft5®r 
^Tlfr'S *13^1 <p"S <i «#T 
^of^f Mgs HCo , S.'3 < 3 <.Cs 



^TSITT 


6.7: 8K?mr •mm Tfl<r ‘>kwit3 s 

^pri*T ?ir *rt i 


»»i fo^FEr ^r o^rr 
*tt? ■^<3 Tsmtigr 

v£)<t>Tit T 5it?fi^wi , ^ < i > t>c 4 'i ^tttcw i 

^r.ts? <p*jC 4 'I3 C^T -9 MG^f?J C<PM ■’sT'TSTMM < i^<l oj«i| g-*pM Ut^l'illial?! G < T>l ri 

<■& csrtfC®! 1 ®T 9 f (M(,4 <TT G*^'.< ^l^P? C*f*T ‘ t T4^ < P'-o "sf’^RUfTT G’^ftlTT/? ^"5 M^J'fi’Sr.^fl 

(7T?r <F£?I G^tCs ^n^*T I ”®T <P?1G'3 $.C f/ l 'siWIOrfl <S*f *7>C.<i<f»i>f ’M’l*) flNt'O $/.«!: 




(i) W ftu© «ttwr w^ft *fw^t ^splt 

"®t^rt^rt^' 3 rsrt«T ^?r i (ii) ^ qvsj'fc W w, %5 ®tw 1^ vo>oj& ^ 

I (« ta[fe> sfcftFo ^T WlWfelM I) 


^ff^f 6 . 8 : 30 °C wf^rsTlsrtir 1 liter ntf^u» 100,g??z ^ t^t w c^5 

CWt ^ I <iwft ?ftTT <ll<ll<l *f?T <TT)t ^Ttf^ ''SM^MI ^a ’5^? (<1<1(.<P<1 ^3 1 aK 

L = 334 kj/kg) 

^3?T : ^<1W<I ’aH=TtWr 0 °C I 
wiwmj = lOOgm = 0.1 kg 
1 liter m 2 = 1 kg 

^sKs = 4.2 x 10 3 //°C 

<<r<l 5 £‘£ OS ^ WF ’tfe Tf^f® 1 at , T5Tfsrtir cd^ICa (TT’afaH ef^SfiT ^ (Tit 
ah-igt 1 kg >i<t<i<iK^ca I *r<Tr^l¥ 

^tn £f^r ^o\ (tt®m wt = 

‘ 5 t*Tfa'5f r U ^Ic-El I'ST^Tl-El ^atf: m 1 L 

^mr^rOT ol^ Tm^iT - 0) 

^t 1 af ! T87n1‘ >i?i<i<it <p<k.<i <rtft m 2 ‘’Ttf^r, <pk'3T^ 1 at3' i at4^it?iT ^rftrr i ^fh: 

>l<1<l<ll^^?ir^Tr: ?rc 2 s(30 °C - T) 

H<j3l 'sK ^I^T w ^TT I <H03ft: 

m x L + m^T = ?n 2 s(30 °C — T ) 

30 °C x m 2 s — m 1 L 
(m 1 + m 2 )s 

30 x 1 x 4.2 x 10 3 - 0.1 x 334 x 10 3 

T = -= 20 °C 

(1 + 0.1)4.2 x 10 3 

6.9: 75 °C ^Myl4l^ 2 liter ntfe' 20 °C 1 liter mft c^rM 

^Tf fjal® T »t‘ ; T s Ttl25t ^a ? 

^3?r: *Rit^ W® ^sfTOtsit T ^at^TT 2 liter nfeTrmfar 75 °C w (7# T 
ca cd^rr I ^t 'ah^f £W WI 2 liter nfc 20 °C OtUF (7^ T Ca 

dt^ter i <Hosrt 


1 liter ‘‘Tlfew m x = 1 kg 



2 liter w m 2 = 2kg 

*nf% wtwfw w s = 4.2 X 10 3 J/X 


75 °C — 7) = m 2 s{T - 20 r) 


(75m 1 +20m 2 )s 75x2 + 20 

T = + =-----r = 56.6 X 


{m 1 + ??i 2 )s 


2 + 1 


6.10: 120 °C lOgm ^ T^Csrr c^TT^t *fTM 

^nt 30°6 ^mr^r?r lkg -nffes cwt ^ptti *ttf^ ^srroiair w^? 


rn^^m 1 = 0.01kg 
’life' w m 2 = 1 kg 

wwfw xsr*r s x = 0.45 x 10 3 J/X 
*#i<r^’ifw\stns 2 = 4.2 x 10 3 y/r 

c^Tt^tsr|^?rr *i\sy>+ v\*\ ^ nif^r wt^> et^r i 


?n 1 s 1 (120 X - T) = m 2 s 2 (T - 30 X) 


120/?i 1 5 1 + 30m 2 5 2 
m 1 s 1 + m 2 s 2 

120 X 0.01 x 0.45 X 10 3 + 30 X 1 x 4.2 x 10 3 
” 0.01 x 0.45 x 10 3 + 1 x 4.2 x 10 3 


X 


T = 30.1 X 

6.7 t£)^ 

(Effect of Pressure 
on Melting Point and Boiling 
Point) 

TTt^t C+RTf + f T i Tt°'+ <rr?T, 

T 3|^' Tjl; |j<P<li <!<!+(.+ 1>M fWU?T 
tTOt ^?H7F 'XfiX* W C<PTt ^im I 
<l<lt<M (TPftiTT m C^ltlTT 



^ 6.8: ^ fwra ^fSt w i 







FffR<f wr fTf fwrt cfFIffTf ^t fTf, Ftn Ffer Iftt FffKf 

^Ff fIf fer ^ ^ff s^pt tfrQj it *fliF ^^rfFlF ffw *ttt% fer w F^ 3 ^cf fIf i 

'QFF , ®t?r w 'slw^ ^ *Tft*t ^ 'S'sri ^Rig*i Rc & i fc*i 'oi*ifi> 
mw c<k£ ^ |«t fff cw, tw *tffat w (?r^rt fief (7# ^ 

§<RFl FFF^^rt^ 0#6.8:) I 

ftcff FtFtF ff i fM ff f<?t wr ftf, urn c#f fcf 

li^i^F cfw FtF i FtFt ^fwftFtFF fff ^fff ^w^\j\ ftf fiwf wg ft^T ffcf fff 
C# t CFF~ Fl^tCFF FtF FF FtTT CFFftF FffF ^IFt^FWfcF FF" ^TFF'fa'lF FlFF ^5lt 

WfFFM ^tWtTTTt FTF Ft » FlfjT FFt^F FFF <7tf*t *lW I <4Ft FtFtF C2f*itF FFTF ftslF 

^cto, <*# ^ii>icf »ttar, ^ Fl^t FFtF fff ^rtFw ^ar ftf Ftlwr cff w 

CF Fl-flW "TtfFF Ij^tFfcF CFE? FlF FITT C#t ^*lFt3ftF *ttft 'f^F FfcF I ^TFfM C#f FI7T 
Flat'S FFT FTF ^Fiwi% | 

fjtfi^f urn fer wtF fff^f ftf- if cf^t %ff ft wit ftf fi%f 

FtlFtF Wf FFf FtF I ^fF ^Ff*lJ W WftFF ^ft FF- CF^ ^TFtF Ffcr CFFtF FIF^t 
FFU® FF I 



150 




«Rf: 

1. <f^rcb<f ntcsT ^ft^f c^r ^<rt ^r st^r *rt?rcj , f?r w ■v5t?r 9 t?r 4i^s 

? lj<K<l i c4*t? 

2. *T^Kr- c<pic‘ii c*r^ (TP^Tfar f% ■^T v nmi<i ^ic^? 

3. ^4 fes?r c^®s?r wfw w c^ c*rmr wtrr^trr >sm c^r? 

4. <Ffw srn?r *!lPio© <w 9m c<ft? 

5. C^IH <£41M Wt 4t¥ c<ft? 

: 

1. 1wr% C>l 5 #l<n>l (7T 0^1 4Mfe«1*l «ll«ifii3|M ’MSS* %r 

100 °C, *rfc tHIwi %r 0 °C ! (Tit sllwifat>lw*i ^r^rt^rr (7f^#r?rt^ 
4Tc<j f r3#? ’«t ,? W" ^tstK? 

2. (TTt^ 1 ^ 0.001% WT4tW? 

3. *&&t Igm ^wt 30 15 ^TWatrr 1 liter ^ftfes <?rat?r 

1515 c^ i j^pwiffo ^>mterr w %r? 

4. 0 15 ^Wsrfa lgm 2t% C>IC4^ 10/ W'f 

5. ^<i# l^ffeti^ ^rfw ^iiiw 3015 c^tw 10015 wr 

*t w *M?*f c<rc^ 4t^4? 



^Ssr^srcrfer 
Wf v S'*t 5 *f 
(Waves and Sound) 



«3) 

(Sfr fft C*#K *fwNl^®8T^t ^ W?H%t %*H I ^ 
*w ftw cto ww fog- '5r%fr cwc*ir rtot <piw ^dbf 

<rfr wit sro wra ^rfr f^iro ffe to* <w$?l<w ^ite 
[Etqjch i c«wfwra «*Rr wra ww wrc^ -i>p^sfiwi^r ^ ww 
ijf& ew cro i fTO few w ^%ir 

(?nwr <3?rw %rft i wra TO^r %r t34M5>=i ^ <r4Ni toot 
WIW WT TO? 'WIT HtriIVi i cwerajjij'vsr f^T WW 

WsHFt IwR CWTOFM $ri <K?M i 


Marie Curie (1867-1934) 


7.1 (Simple Harmonic Motion) 

(ii^t f^sC3J<i Pcd to wita (7f5t cSitt CiC^ ^c«i Pcd to cw tow i (TO>kr 

TO w*uiw «w wTO wstfl. i) «w c^tfl wt^ w wr tottotow 

*1h©>*TO S.C3J <JC®1 ‘4^1 <3<PI^3J CTOT TOT - ^$T Wt TO1 <4 TjT TOTOTO 'Q'TO f^T> TOCW> «TI<pW> I 
« ifjfr'Q C^f| TOW TOTO *tfTOW f^ERT TOW WTTO*TT ^<\fj<\ * 1 % TO t^TO 

*tfro tow twfwro w to 4 to^ot ^ ww w# ^w to ^ crow kw i 
WTO to*t w%w cwf TO, f^cro^ #r ^ k, to wfw to m to TOTO wfwTO% 
\stTOT TO 'STO wTOtf^® to F ^m. 


F = —kx 


<?r tor® <rt to <m w to i 

•>Mtb'ai '9<^ff towrtsr tot? to to | 

usWw to toor tor <^?r ^?r c^rr^ ^cto cto to wffer <sWus ^to to to 
k tor^Tto^rcrfawfa^ 



>J m 


to to tofc *Tt ^?T to^t ^sfTT <T^M C^T^r Wt W dto W l ^ 

^itototo ^?r*r wt g ^!^c g i c^t^t wt = 



(^t ^ ^ ^to tol<Ff Celt'S ^ toft C<T»3 C^PT <Ff^T ^to 

^1<k<i ^i^t 'ow^i 'S^ [*w<\ <pw *rf i) ^ cbcfi ^lt ^toi ^otrr ^itoi ^»?r ^iRic*i ^Ricii 
fcto^t?r *rft?rto ^c^Nt c«rw wr m? c^r ^? 


5.1: lm*Rf ^fto lOgm wr<r <TN?'<jt1to Ws i W<r 

^s? 




T = In 


— — 2n 
9 


9.8 


■5 = 2.05 


‘ ! Tt 9 l<iB|<1 'SWT 10^771 *Tt ^,(.<1 WTI R 1 ^ ^s (TTtWWl^T ^l<P? Sites' | i>(,t^ <^<10=1 ^1^1 
tiptto OTi^pr csiCTto (Tl^gT C 9 ^ g ^<T ^T C3?T nta- C^ttWT OTCW 


<togt 1^3sCW fto? ^itot W totof C^T ftor Wg| f^fs^gtW dto «T^t ^tsT cto 

to WgfW Cg^T <£^ tob a *j^jp ^ftfeT i£)I*T (to 7.1-1) '©KOn 

tost tofcm fto tor© sftw, ^TKr ^rto *tt?r to tofcr a tok ^rfs<r ^©ITO ^l?r 
to civic's «ttw*rt?r ^rr to w ^ sft^w i 

tot ^gr 2 - 3 - 4 - 1 c*t^ ^c?r (7t w <pw%i to 

(2) »il<p'^'®ic<l (^' v f^' f^W V C'TC’T ^rf^l«T) 'qic 9 1 ^t*T ^t^?lt 



i <jw <5r»rcs 2 - 3 — 4 cn *tsm -.^o^ *** -swc* oft 

’V'TfTW few ’’SPTW fe« *irtn ~>fnST SRJ TO 8 ! 2 "3^? fetf* 7TCW *(TO *5T?T? 

■1 feCS MCM Ik* ‘nTCT5, ^Tv^f 'JRF '*aWV"lC* ( -i*s> ??fC.*? few ^Pfl 4ii»ll ^TT , 

3T<^ ▼Mt *T5 Mt^a TO»?-r ^T£T 5W --511311 tW! <V»1«T*(-I ^TTNIi OT WTTI 
■^rsTP Af,-a *UW *t<Ti?i 35T7T ^TT •. l tI*1 • * oivi 7 I '-il<1*t*l Viv T'*t«'< 5TTa OT •'ll .sii* i-'hfij 
’Pinr^yT SIT (WFi >-|cf f . .T>-*mr. f VQ*- *|P?; T*f "’**51** f = J 
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7^ 7.1. (0) 775 ^TTT r 3Pm I Cfafl i I) ’WTJ /.n far C7TV C^TR *' _ » f^TTtf? (7rr»* , 

p i i lUr'*) , i T C-TFFZ C^1”J •••AS t' 41.' I f ■>* *r<‘ tt 'J<s> TiTj?f | HZ • 

7PR ^ff^T5 <Tra^5 faaT3 ^TBE TTtUTpr^I (W& 5RJ150I ^ I fatJTT far 

^RT t i[<5 ^ | 7.1 U 4 I'A1C*J I^T^ir.'ll fasF.T 5^F Cl. 


tf?r «rc?r?r #^fS ?cb§ 5 r*rr (Phase), i^rrrvn s^fe wi ozfttjtt ^5. tsrt 

L*T ,r C**1 ‘‘[i.C't li*n s«' A T5 S’i^c*T C^^T 5 ? Olfi* rtphKST (Mt* C^lC'fl 

01 S ^ -&nr **n 1 w ^v? ^rtfaa *3 **k* f^ni^ 

c<5 i>1(,< l^w '3TT>* c< T3?S t!JSpsf*]T{| <^3 | *t*TT<iT<(»3l£»>«l Sjr] 

str; ^Tfr i -‘R> & <Hr ^ »*r^ c^k^i ^ 5 <t^ <?f% ^•tt few 

'W y i 




7.2 W (Wave) 

« RRlt wf crc#, ^R^t Rtf*k© fikr yp$ fer <nt cRcr Rtfe rw biteftcR 
^jwr ^ i WRt%^tRtCR cr RtCRt rcr ^fe?r rcr CRkte RR^f i RtRRtRRRRRtRlRRtR 
■*lRkt r*fr '£\<f wtrr^rt c®rcR rrt wlrr^flrr cRtc? r|r Tikt'S rrr i ^Rkt fk3\CR r^B© rcr 
c^cr Brtt ©1*i crrr Brc*i cr Bi£if©B §><£ RtR CRkt's rr^t, t£)<jB| ktR <pm rIRT Rlc<jt 
Bicr cr Refill? rIr fro fjt RtR cRths rrw i ^ R^RtR RRt ^mr ©<^B #t ^rlRRt 
CRkt 'i|^»<i <hh,© •^Tti%, fti - Rkf RtR 'Spp ‘=in|-/R^i(,*'ifi r|*iI*i r 7 ^ R??^t Irf© Rtt 
©Kcr ^lw? 

RtRtR RRt RtR ©<i*t rce^« ^Rkt RtRiw^i crrr Ircr tRR wlrr^tt cRcr ©irt 
wtrr^rtrr ^ R& IcrIr ^Rtt gffert, crRcr rtrurr RRtwrt RtR fe?R ©h ^i <>i ^#rr rc© 
RtCR- l<P'S C 3 T^TT i T CRtR> RM *)1c<! Rt I 

^itRRt ^ricr RtRtt <fcr crri?© r# ©itRtzRR ^t Rsrff? ©ii^ic^ ©iIr&!©m rtcr 
c^ f% Rt i R%t RtRWr fer t£i^6t RR3 RtRtR rrr cr cst £©1 r rrr CRt R%r r^r 
tiipr ^itRtR rrr, RRCRt BiBt>©©lw RRt ^rtrr ^ wtR^tt cRcr 5 ' ^rrt wTrRIr *tf^ RtMcRt 
rcrc^ i (Tit w r^Ir RtfRCR >o1>ivih CRtCRt r*]^r RtRtR rirrcr W crRr rRr 
0^1^ Rft^ (Tit 'RJ?fR RtR# ^sRCR tilRs fe WWi^ t£)^ (^ RtfR RtRtR RR 

^ItRlR ’RllTtR RC©t f^R RCR TtC^ ^R\ (Tito'S O&GR RtCR RtCR ©kR ^TT ©l1^0>k RC©M I 

RRR ^R^PrR Rf^R RttR W^R R 13 RRtt t£)RR fR'Pflt C©lRRt RRc© RlR^ I t£]^tf 
Rt 5 ^^ CRtint 'S&R iR 7 ^ f^R Rkt RtRRt ©tfRTT Rift ©tR(Tr RRR ©tR CR©R fer 

lilRtf RRR CRT© ? ft^R RRR (Tit RRR ' k R 7 RR Rft RR I <Pgl<l RtRtR (RRtR (Tlkt 

Rtt%T, Wt "©tR C^©R fer RtiRR ©^1^1 fit&m. (TPRn?T RRR ^NR RCR^ I 
T^r ^PRR Rfw RttRt ©RR CRt, fw ©R'CRR RC©i<H>1 ^R?gt ^R^t RRR ^RRR R% I 

RiC'Srt ©RtlRR ^RT RtRttTrR (TrRt R^R | R^R RTTr RtRtR RtR RttRt RtRR 

RRtRIR ©RR Rft^ RtR ^tRI tilt R°W# ^IRt^ Rl^R Rt^3 RC© RttR I RtRRt ©Ri^ RtRtR ^iRI 
^R^t RtRRRR RRt RtTlft ^R CRtR* RRR ^Btfk© CRt^lR RRR RtR W CRtCRt 
RtRRRR SftRfWR RR Rt I RW %t^ ClRN%r RRR- (TT^t IrCR RRR RRItlTT RtRRt 
RURtRRt RRR I StTt^f^ ^IR© RttR t<iR RRRR ©Rt^R RRt fe#Rt RRl^R, (T# ^I^Rt (TlRt 
R^R RRfR fR¥ RtR ^RRQ CRtlRt RtRRRR SfCRtWR CRt I RRNTR^tCRR TRJRSfR CRtRt%R 
CRRtBkW 'Q^5T5 Rts*tR RCR RRI tflR RRCRR RROT R«tt RRt RR (TlB' RtCRt iRfe, CRRtCR 
RRtRlR ©R^fl5 (pKt RtR Rt ^ ©tR StfRfelt RRRR RRt RtR I 



'ajlinr 31^?.* 3fT .|trn 1 ?'{ c 5 ^ -.trc-il »ifo 

■<?'{' <pt7ij r 'MC"ri «ir, m ^iv*i-3 *F«npt? sir i iijy *j<ic»iv "5??^? •***i rfs? i»3 5 i 


7.2. 1 &>»*7 

TTT ♦ 'X* - l r,' r !l*«0 3 I•'*) IT? ^r.(|'5 ^il*nU 

-*-<Jr.‘-»»i RIpTiT -RTf *IW!p ■itiiT'l ’R (Tffasv TR3T 'S|tf.'Mo*'i i 


(i) RTlpP Mcrf-i ^*li «<i^ t u*lil Mfl*y|{} y?7 I ^iRi.s CTS T7T i}<£?it T?T3 "4li!(.••! 7 TPT 

Jlrfti wfers ^5» .VI? <ir»i I 3WP C*1 •I'M O^T csiDl* sm jm WWB er> 

^nrrn - 


(if) RMTUR* .•_* £< TrtTT? rrafV? /TT£35 

YV? ««1tw?fl far 3FTSK71 /.«rpp x RrF3 

rrr r^rr* t»t*t ifi far ^-fixrn 

faa a<ic*M snw m* ■>mi •it i 

fiti) C2T3*r Ih (.*1 ‘if* C*lCTF ^P" 

YJC* <70 *11 c< "tfe 7 !« C?lf*T tnr 3*C*o faWJ 
7TJ SHfT I TFTi^R £p*f?^r J^fiT 

■M'.n^lf'.-'S- avtF, ffalfl trfvf fort &ir ifo Q? 
t*fl 9*T | 



<-v\y 





\bi 



*!fl 7.2i I *tt els',?*?!* ;-5Xf? »■ »fii 

'5^> tflfo|rf=Ti ifa? fijf5RST fo? 

&W‘ CTtiT *5TR C'fR! ^ «T5V=T« Z?> 

js) nilijlfl L»llf.| '11^ (&S’ 1 *1.1* ”' ,j 1 <‘ , ff7T 1r>'| 

«*K»?9 ^rr^iT*? n (h) 


(lv) 3R TTT^ro d3<stfT C< 1 M t?TC«T» (?i? < 4 * TR 

-il7»in^ sRjfan ??*ft ( *Tspa «tl*r W\ .{.<0 ?w/.< Mite o'C M.V) m/> 1 

IRi' aFP^T HWpTV -s-c^ 7 F5 'R'l R’T 3PR KR RPH I 


(v) "57PR r^s\’<n stb^r® - 5U. v^ik ’wtt^t ■ 517^113 "srt <iifp 

=IP.»|I6*I1 ^RT T/.^i 7 ? S1<Tt?T5 ?p» »fl^S V|>fTa U|^R»1 f ll<P ^VPl -bi r,»-( 

iiTfwer ifR *5^ ?CW afjRvivi 1 (5PI 7.2) rr« sforn 

(?rc^ WfT' ‘IPI <7I1?I 3.CW ef'-RU^ 1 'Sirwi 1R|*| icvn c;f-JI»Ht7T SR TTlM lTr& -|^H 
tffc'il.'l • *nfR75 CTPR TTYR 7jf^ ^ (TRl '5IY5 <5flPR*T I 



(VI) '34HH T 3JT^. '5T<T FftHf H<K>;.'i S<F^^ c f fafaSi fr’lfa’fm, 7 iW'S 

4WM s?Hr,»l r,>1G1 •■alWIcW^ ^t*T C?f*f CFTC? Hr/Vrl I H?rr <114 f»;| T^il 'SrHi'IT 



7.3: ^ i^V'i ^?i cif7^T ^5 'i^f n'ftw, ®IFH cffrrlijT^ firg^^re l^r ^fTpg i 

OW WFFlFi i^fF $T7\ <lfe>7<i it'lcsr - ^J4fb 'sH^t 'FFT «i Mt-ilV/P "3j*fil<f r.bisi 
<H£s ^»j*illl» "^FT v9lc«p •IFHOiM CFKt 4FfF?, ^FT ’®5 b TT 5f. f J5 ^S*t1? 9 IN(.'l*1 f^FRT, 

'PFr iiK<w *| »|< f .<i t*Ft f<Fi'<ji^?TT 'A|lc<it »kqMH Otf/i 7 H^. ‘^iMI'^'s 

^15S? ^jfD FFFT sPl 7.3 4 CF*I |^«M C:(.-jir.3' I tyCl*I sflsf '4? S TF ^nTT® *fir.<l 

■STFTT?r d?# aJIW^ibX'l* ^K?jr^.5 4^1^ ’ITt? i 


7.2.2 et^T? CoW 

^*T^t f^sC^Ff (.-ran ^^PFT 
■5<?!» *(Hr? ^FRI 'SfTWTF 
tiftz mifai ^ 

<iHf i ‘5 |HI<i vfl^l Ffg? ^iFF SJTC5 
I ?fIff.! fatel ^4‘t’f »<1^ tsjil 
nF*« -dr.^r fadi otiaic-H i 
'•9*if,t»') -it 0 f'ps i4*^r?i 
^TFf^r ms I fc35I? 
9<|srH fw\ ^l*Tv 



H 


7.4: sm isiths ^<Tr^wnw 

tfl<r-D '*'i a * i liHTijr a. vote '5iPf i 


2FfFiX c H. f^fl?? 7 Ft4HFi sf^TT?RI c t?T Fv$ <4?? C^f fwc<t>- i£l^ «FK*FT 9<J(3M 


^ i ^ <Hfsr ^.^i^vfi - 5 ^ (longitudinal wave) i 7.4 > 

FF5? </^THT 9JFFTT <FFT Ffsffe ?>I#T fel ~frsk #5? 

14^ s^c.^ C'l^T? IW'.4 v lr.^ *Tt I < 1 *' V 1 , >"1 H4> FH5? '97T ^l*Ji T s?TF? (H■IT’Ff ^TT^i 



^ t <a^5i snjirsr (transverse vvbvs) I *ttfor jrS <^»-t»ii 

r i.i|K c r 1 

7.2.3 T3W <nft 

JT^=T ” = lf*»? 3 s tfrT3 '4»|ii<i1 £5 - r l'?« r <Tfif*R[ 'WTT Bil ^Ptftl s«X*»<i (sl&TpJ 

r? ^js^ts *rra^i va?^T s^ifws 'ft S3 tiw ■'ftriTR^i wiop, ‘P'ito ^icir m* 

?WT3 t 4JT^1 C^lt/TT n^j v5«5f ITR'W ■’flRJ ^Tlh'UXil (>PK*^T ^J"T*'<*I 

^cfT^ fsi?TJs -STfWi *nfc (W C*RT 5F*W *TSet WJJRI 

sS4i^r^rt rpo^r rjff? ^j».r «jer^ *it?i i£i^ft rS^Jr »??;«*• ti c^Tj^rf •jq^pij &r«ir 

■IKCrt VR n«M'?l «£«>? VT"Mf 5TT^?( ?155> T^^tl (#! /.4) **11*. t4'a'r>!T>! OTfPt •M '*?I 

£<’•> ,v]ff rfipf StlW* <J>'_-J 5-C« I 

C'lV.^i TJTW i^'Stii *j '.fli fllM ilf.-l'.*' f.‘l^*i ','*■•*■ "^’< iJ "i’.*( (.<'£, o«[|i> 7U3F 

Sfa C , l 7 I 3 PT* -5^T»T stiff *j«]j *K,<S (Fbft S3"® 3tiCf*ti <*,*1 v l I ST?'? 

.■=iwu« <7i ~r»fnr tttt <7# 3£Wi Tif^ f p*i? ^ ftrrtr ■hIst ,\ sr 

2-lffW CT»r IJ 


V = fl 


<!«71 T3W JFfiT .fi^spl 5n*fT=T W7& T?TT VPtT^T 
tjr^ 3ra - K«j'«»i 53 c*ifavs i * = *rry; 
“Ff ^T*m »1(l', 315 S-rr* sflsS 

-yiTT ^TFTTrXf Tire 3>3 13J3T I’.n^'U 

nr^M'sM s-i • TrtpK -zxn r-ifVji swjpw [nn< 

t^TT F5JTT ^1? (TEF* 

^fspn6*T iv «n i 



w ' mi 


m 7.5: -vrgr&n ■niirt mw 


■WTR 1 * f, 2 ] ^ f.% ■£ Ir-i* 

^/f^prf 57T^f ihrt<witi. H3 1 * f*f^T i^fvfn ^fr»r ; p , wT| lu^tr ••»■*' | 


'J^ri pn^iCT n i rn «r« <?rt< 2 »/? »a? •.*> ? -t t.^jrt ’stj t*fi? 

W? ^ rmt if=TT >f«n f^ri -svit? 3 “53^r 

ITTinr? 3T5T I*tm :*riF 'STa TEFIi FV (T^f FTT FF THr-afp i>1#- HJIwt 

i >ncyf >nc® rF^K-i niff-rf'. irtfft* ^i^ffcw ct v ,m n.4 pro* ®mi c*! 



(MO 


7.3: W® 'ifl# W (wm £?i iwiT <s?w ^ -rcm <UI7T ^5*i7T 

£?'.' i;-^r T'f.fll I 



■*nw<s) 

lei? 7 6. 5 (?.!!i W’fiTSi 4?# ow 

sT^iT? 'Pl'fejf ’I^T! '£<@11? 'J)<iPf<l Mfeti 3Ti 
CMTvT<T i f»r s T w 39 ^ l£Mu (Tiff TTa <wsri < 


D$*|: £? ‘i«i)r.!>fti WJT? O.ijn. '^^flTT 
Ol*T 2s, £5; <tT? (TJW 'OHT f- <P i r> (I '^|T 
<w 3?^ «n I ifl$ §raiiv"j 'ii«@RT 
f?fW3 ^TT/T WZM fTITTJ wl VSfl'SftTv 
•ItciiTi ‘ e f%?T^5 57^f (JW5H1 

^rws £<frvr ry[r?? \yFX ^*fTJT ^ 
‘ 5 RT "TO i 

swjszr'f 7.4: 7.7 «j%5 £W? 

*f*idl ‘sKiiliTl 'i|« 9 l . £*»ii» Hl to r¥' 

[I C^ifTTlT ' £? Pfftin 7 5?jW CM'-fr 


^W- iw M3* arrwT cwps 9 \iH •*?rwfF?r 
a — 1 m sww Wr j{ — i j/i 


iwTfl *m ^riTTi .tw? 5 *rife 


i , r*i*i o — 1/rr 

<FF? T — 0.2i 

i;W ^sPn <.*\m / C?g *fft? 




n*f^ 7-7: ‘AH? 7 ROTfl T nT. v fiV^ , 4 a PTT*‘ 



<r>if.<&r»; 5PR 3TO1I -fliirfl! ^^5 ■ s itf 




[■' = M — l-m * 5 m/s 1 


7.5: SF 7.8 ^ 

^5?!^ HT5*r (.‘■FIC'H %(,«•.», 

(TPH CTO tt«(T 

3 •90: A Q C5 W*H d"* 5 
A B C3 asitsra to ^rf 
*r*tt fa'i'fi i 

D TO> B C? 'SIR ^RF TOT<3 TOT 
i£RS I 



tfa- 7.8: fs^ fsjf TO? TOPf-r tf»tT 


7.3 ^ W5f (Sound Wave) 


•Ft stlsr csfil HKiCs 3iH 4^1 TS^PRT Wfl*t>hi, Pf?TW '•’IldlCHiH v S?•'ll i£p5»&f alWPlH *tWTh 
(.^5 *f? ^'T <phbt , 5r*'H c<pttni *ihpki trifTORr wapiti i *311*11twu 'f>i7TFTc , *f 

•rprre i wnt >ucb'pi FfrfFs ^ TOtPttr ^t. pito pt csrro to airre 

W5RTT sM C»'3H fapi <J1'3|^ PITT >1*171 pTFTPT PI TO-PT 57T pit*! faPT '•Ft tatfl' 57T I •ROT 
TOM TOTT "3TFI7IT Ffff ^t*TRr "^TOf 5 Pf?T 'SM.Pl 'TOihI PT? ‘PTO'lGl WgF -^m I Fiy 1C.^<1 
^ Tsp5T-3 fTO'F-M •flFtTT fe.pl P F’tW <K3. PFflpx Pf FT^eTT *>] <i|ifT*i 7TP1T5 Plf?pP 
^ifvfSteTL^ F#tt?T »Fr C5f? TOT 571 I fPT?r ^(Ws TOTPT C 3 # FTfapS 371* TOT 


••Ft fcsfir TO 4?? \5TOT 5T3 fe pffrpF (TO *1T?T TOTO ^ TO PFTT FTTT TO TOf •Ft'S 


•W 4«l >-!IM I fek’TCibl si W (.41‘R frfPT t .>1 FT. ‘RFC'S F177P •Fr csw <f>Pl 


•• 1 TO fir Pi felfe '<i TOFpT •Ft CSM 'R-sJI TOT I 


A> U A^ fW'Pl •Ft C'sfe TOTRT F7T PTOPP *£Ri 'StMTOI PR3* T 5RT WfTOTTT FT2TRTOT St Hi 
iil‘R*T srTO?f hh'pM 57T I *Ft sTO l%S*TT <pfe*i TOTPlTl r,«s<i IHPI'S FI-41c* 11 TOI Pp-S siCiltll 
<l'9l>1C < f> *TT^TT5T Rghch *5X^515 -=pw 5 •Ft '3pT ’3ToT^ | "STtMTST 'WT^Fl PT •F* l.tlCA FTPT *Tl Pitt* 
PRrrpiR ^tt toitifto 7.9 ws o^rrpn fto 4^1 to? to to pito* fto 

CFPp faijF >i^ < itil^ ‘PW <!l'Sflpil PRTs Flf.71 1 sl-flFtl 'Xl‘pr>l ■■nTO IWpi FTCTT Clctl 5T^P*pT Rtll 
57F ‘PH PI PTPUT ’ - Ff *TW 5(. s 37F •PHf.'l I PFTSfRlf^ ^CHl^JTTT <11 ‘Ptli 5PT C » spi 

«pf%? TOft^ <l| , stG'S FpPPl 3 PfpP "STFT 5pT PIT? ppfpll •Ft lFRT WCF *11 I 




*il i to fer to i TOr?r 

toft #f 20 //z CTO 20,000 Hz 4<r Wtw 
'sl^C.'l CTSt "TO" C*Tt*Tf TO I (^SCT <p|(,*1 C^>C<H r l 

■s#o w ^fr*T to fro sTO to toto 
w ^rsr?r cTOt<r tost tot TOi) TOr?r ttot 
20 //z CTO to to t*Wt 7 Tt$w ^ 20 Hz 
cto c#r to TO§t to i 20 //z cto to 
1%TO 20,000 //z cto erf*r toto Mr to to 
c 7 ^ -roicT ct '^k'llw <p<i(,<i oi|-*j<i| c 7 ^ 

‘TO<1 ‘Tf I '3(. < 1 ^ TO '*l(, <v t’i1 3,C®1 1*4<11 

%ro toto ^t%TOTO Tt Qm i *i<i toto tow 

*It#l TOW *p$*nfr TO TOllC*£<1 *Ft '^TO - TO I 

wtcn tot 4 toto to toiic$<i to Mr 
^?r tow tot TO’ltfr c 7 !^ TO to wlrow 
cfeftl^fD wwcs toto ^Tt wfe to TOt cto i 




7 . 9 : CTOWtT CTCT Ttwr TF 5 *! 
tm 7 t%?r Pic^i wfr?. c<ic®i *Nf5 
WT CTOT TO W 


ShkiK 7 . 6 : 1 kHz wtott 4 wf& ^ tow Tf tr^str?. w fro *Ht Mr to c 7 # 
TOTTO ‘TffrC^ ^T° CW3JT C'^oT f^CT ®trt%s ^C'o frcr WIT CWt f^FfTT <I>M ctot cTc^ 
TOT cwt tiwto 334m/s, TlfTO 1493m/s 4W CTOtT cwro 5130m/s CTO 
TITOT WWT 'CTTT TO? 

^STs 'oTPM CWf v - Af CTTOT A WTOT (FNl ^T° f WTO l 4TOT TOWT 1 kHz TT 

looo Hz. 


TTWIFT 

?> 1^ 

II 

°s 

‘Tlfacw 

334ms 1 

' 1_ 10 3 S-! 

CWWT 

1493ms -1 
A_ 10 3 s -1 


5130ms -1 


A = 


103s- 1 


— 5.13m 




7.3.1 am# 

• * liF* r 5iT* 3t5 dl s^'.'T^T ST 5 **0* | rfWe*^ <* «fT*, WC^ c5*5f| 

■3MT •l* 1 c/l 'JI^P "ST ??7 C^'l^ yrAy-^m SrF '3fT^ f&p *TTI t fTi^lfC*!^ CSfTiJ "5^ 

0*1 ) k l •F7 ’IC 1 ' *RtT>T ^i^ilViii'n.s a 1 ?' »n | »TV*r f»TJ sfss "575 (), 1 $ V T7T7? 

o>ic*i» am *fr *# •[''» ^fnisTc<J «••'?!- ecu # * 0*1 *iR?« <V‘WW' 0.1 x ian <sVrt| <iniMi»i 
*fT5Fi »t?RFRJ I ai^n* i^rrr 330 r?i/s' ^ps 0.1 5 -rmvrsi v?# •*m r ,’® *1^/^ 

33 w *nr rsr i «.*f^ a* c*m. ^pjr rear »rr^ ann?**r 

ci '^ccn^ *iCD$ (lh .5 m) «tVflJ ftoi alfovfa <t ra? fora 'Tptc® 0 ! ■. ->r.i»t 

^htt ipr^ ^nsni *ti^v afeas# is^r ata i 

MUJ'.-iW CFPT TT* ^*73 £3# CFfT*f C^** STiTTT ^TTTT W^T-S ^STiTT '375Ttf 7TVTT 

■*f£*»3 a! <*Cd : "‘JfTJ '•'IV & i»13 ^3 '*Pt fata *?»0d. aRt** o*^K^1 fo*f 

ar«*<r H w -'i ; i^P^Ti aTOspfonr 7771 prra ; -<i 0 5 . an a*# fi-t^ *&-■ & 'Rf* -ti^i 
w^i 3 W 'Mtci riRTi 1 4 ®f*>i «iwwe wi cwit* ,ir «l ••! 0^1 && *ncn 

-iiyjCcRJ fafo «n3 '»nf ’5isi?i a is vtt ■ r wf& nyjc^T-rn^r ^vjte ■afwrwfl i^fRITi 

<n2$3?r ^^nryps *<•* 1 

7.3.2 ^ 17 ^ oft^fT ; 

■jTTipr -TPr ti vi.'»v. spppnT ■*n?s 7.1 cna 

■^r^vrfe-n r<*H 

17 a s/f 

IIWI ‘Sl'RKsJt fas -57VWT3T ^F~ 

, *P r rfi» 7 i,v_vi ''?n°r*Ti3n • 

•^n» <?pi ttc 6 ^ •••an : ^53 

»T[ "5\/T o\'5IO' / lt ^aiT 

'en?r fir*«r vm > iTt -17 *itr=i ^i^ti : 

•HFffca nj'STC^ifl *pt T57 i 7T nm o^i ^tt ■•F? Q n 
?rr cau? mn 1 

♦r« vii^fi< till asp t><t* 1 -ii)P nr^vi^n; fv fe y- a^aw g*r< r^vr vzn 1 vw y£ur 

*i*^5 ,'iT^ fsjj '4F3>. ■^vao^'? *r?Mi t?tt •>^io*' rs*i stjovi • r ^? cn»t 





*TT5FT c#i c^t ^r ck*r i 5. l ia ^ t < k ^ 

cn^l CTO7TT ?t3KF | 


7.7: M»J(i*u '3 ti?pii?( +i*wi '®i -p Wi3ji 10‘L ‘*i 7 ?*tw <7F\ 332 77?/.'j. 

SfHRTft?T \sT' J fiTR/n ijSftjS. 30 C *7?T C^P'i <]*'©? 


^5?T: l? o( sfT 





273 + 30 
273 + 10 


m/s = 343.ii ???/••. 


7.3.3 


^rngPic+Tstif^ 5 : *rc*nr stuffs jpw wf-i^ «n?r 
^i5":<p ^rim ^ m rs ^3 T ft, ^r=m ^rr 

®k. C-II./h*' , ^FITM <i aH iPstf 

•*h? c 4 ftw %s#ri ^nc?n kf ftof 
T TO*. FT<r WT c *iW'<n $*ir.\«>i 0*TMlft I F^TfFWFT FlGhf 
’res’ cf w ttt c^tff T 5ii3F c^rnr c^ron 

•'s v t 1*1 iVl Ft, ifl^tF «i'H5l ■+.•! [STIFF 'F.iJ ^FFTT’' StkFFFT 
toif ^ri^prr^s FtkFT T?r, f+3<i '-ilk 
STTs+M'-S 9/.i| (k^ fottl '^W+l U-'ilslG.'F +M f-f®<T 

*tffc<T<r £FFt>T ?]Ff CF?T ^TFT -& 1 1 3>J[ Hs*M>W<li 
WFT F7T ’I ?](.<!<1 (,^ %<l<l N**£t ot'-f 3 kU <1K»1*1 
(.F^tt FSFT *(.U$ I 3|p|jjj| ^l^ii lelljl^ «^i 

■^Ik ^ZifCW i£j^ ifiRFt 7IT7FT 1%v( T3^ Ikp C’tfTP ^ittk^r CFkF? *tm ( Delect} 

+W iS^bf TFsjk faijlftw $Pl < 1T , Q*ir FtjF 2>Xte( @k 7.10) I 



7.10: <w fFjip 

sif^MPrre© fesrifefs s?R 


fkFTliw Mink kuu ^irFr ft Tc& fk ft (fftf ?stft 1>i>if*i«j» -iik ffT t?t i 

w ^nf&gr ^ih'^Bi to? osk rwt fftt ^t, '-p* Fink fku<r kf^ 



















































T> T-TF* WT 5RT 3TU I 


•/lii ’sjTfr^j .n,\t ^ i -i •tj-TH * "5r?r Trc? Vj-Ev 
•»1 T7 t . fysT^Fcr Ktxroplionci Ffr*m 

liKT *!££<« ts^HalW c 5 ?^ Stfs^tfavS 
'<tT!T*T (DCICCI ) ^FTT T»T I 7H7T TSfV-pTC*^ 
^rtn^r t*'cw ^V- !iin‘i2r<s i*r <*c« 

C«FMTlT ’ITPT *TT r.<*: y D^J c.-s*l aliO. C*T3 »?f 4 ti 
C37TT vn I '*T175^ C^HTF tflTO 

li*rs7i7fTT r«?r|vi|<i varn^r ij|5c ^i*tt vf^sw 
CMI 5 ?* favAMt" *f 5 f 'SPri'fc 
t^TE^ stMi/b 5 Tt*jrt,i fo,^, Uc.«‘-J ipT 

c^ ^ ftnn i 


VFlffWf:*! ijHTO; TITfaPlffaW WT (OTPnTCTT Tr^lIT tn^'FSr^ TOT 371 T.-rvT 

3 RkUPI fvSrF '!!».&HI 7RIT vfi t iflXTfRT E^I^’Cf 'S3 r «l 7eK»*l|fi?l TiSXifs gf«i(3i C3i> 

STs r.&'i-tt *l|kl£»l W. Tf9 -^T^T *r5f*Ti1W (W I 


7.3.4 W -T*f 

r 'S| IV iT'ul FKiT 4 l «fl»T Wl'-d *Hr t] Ctlli 
7513 5Tfl?Jl PTJ P7=Y *T»? *T=TT3 
atJ't! n(W '3II4M 
^HK«ra THT , pr ^50 vxrs 
•rtrafptsi Tr.!|- *f rc*r t» TOBt$i 
fafeq ^3 tFTCU3 I 7.12 
#tt5 fpr*' ^!&n- ^iwicsti * 17*3 

Tin* ot^I.ittT | f .vs »*dl '.•▼«• i.,5s 

"^Ilb d/3 J T3'5’C ? TTf | 

3J1F*|Bll«PS =Tf D-'jfiTfW .fp^ fillips l£pq# 
■n^r.^r ~*V& ?3\j ^ r ~ T-T'E >}< <j a ‘*1 (.* 


t^rrprr 

wwv 

XI*i5 


41^r 



IfA/pop/p^ 


2 me 3?nr 

l<fa 7,12: ?53 fsg W3IT3 ^P*» 7 .ttv i 


^-S v£r- fl ffi '3«|rt? 4TTI^ r, i lilS'lfa** 'afltr ■'rq r? °*TE33 “'Rl vJ^PcT^ri T^.ti ■‘r« i »TC ; * fy.v.vii ^n,n 
.TTin I 5^5*n '*r f TC : T r ‘TTPHT 3W ?7Tr 7y’7~7S'i«7TT (MT*tTT :T TT®lt5T *TRTI f^3/.5 i C^OTT 3P5 





dTO ( I one): c*TOT "ro<r <tt w=r ^.toI to - (^rr c?r ’IT ^rr *tT mt faro) 

tTO (Pitch): 

ttot (Rhythm): tot 

tktot (Tempo): 

<T'*h??i (Contour): totwstt 

(Timbre): fe*r fejf tottoto c^fw TOtT *I 7 ?to to<it TOi% itt CTOfstr fror 

CTOH TOT C>lH> $,tC^ >J[r.sisi TO <TT 'Sil'-s 
TOrro (Loudness): >jwii ' 4 ftTOr totto osrfw c^TOf TOcs 
tottot (Spatial location). > jc<i c ii TO wit c’lw TOtt totsft 
feTOiTOiTO (Reverberation): ■sttwtoto ■ ; 1 TTOT ‘ ? 1 


^TOT TO G5T?T W?T TOTT 3 rT s Tt *r?RFT^ TOt\TOS?T W 3?T. (TT^FIT^ C=rrut#D fw*T «T^r 

Wpf TOl <li?J : 

TO fet tro TOtTO: t£H*TOl. CTOFTT. (7TTO 

wra error fei totttc ^tf-r, towt^tit^ 

'ait vi tvs (Percussion) fecroTOdsf?r ^j>ror rornrsr cTOr, wtotT 

6. tottot <3K<i -^i toT 
fs$ WTO l^TT TO C3fa <?^T 37T | 


7.3.5 TO^r^r 

to stotcto #<kto to «frat«r% 

faro, ft 5 ®' ^?r <iiw«ife oiiiiif.v>T?i 
S5TTO%I TOT TO - i 

'*I|»N| TOT *1 s.M *!lfe. PlT,TO TO "TOT 
TO «iF# ?TOT?T <m*r »TTfc TOT mTO 
•TO 403 F <il'^!<l TOT. *»TT% J/TOfl 
^f©(TO ' < f s *t TOv TOTTOs $(>i<l i2Jt?T 

>i-i(.< 1? *i^*i%r tot >11 to <itTO tot i nhiWi ro to - ■p|TOi c r ^ft<r*es ^ii<-f.^ toto ^ 0*1 <■* 

TOUT ilco ^tll «JT4T WTO *|fe '•TO TO c t C 4 i$ C^T TTTOT (FTOTt Li|3'1<iLt 'Srl^I’IT?T TTT^STTO’ 


cSfro 7.2: TOTTO^lTTOTf^TO 


C€^t? ^T®«T 

110-140 dB 

^TTTO 

80- 90 dB 


60- 80 dB 

Cu Life TO 

50 - 60 dB 

TOlKTWt 

40 - 60 dB 

TTOTOT 

10 dB 

TOF TOTOTO 

0 dB 




(TfteT’tT TO T^r«r #TO3 *fTO *nt?T I f^5jJ 

*fwr?r ■*f!?ti ’tfarff 7.2 tSfiw c^lw! wrc^ i 

^ tot wr ^rww?r c*rpTT?r wh toj 5 ? ^r i 


C$T*Tfa «? r U ^itTO ! 3'C*T£^ ^2lC^I , '3TC r| '9 <J»I(. , I tR>!>C<r-M =#fel 5 tt*T C*lIC r < I 


<i>TOI*i ’5t ? tt a|«Hr a|c«t«T*i OTC*t ^ foror £®f?r <f?jt <tft 

tj**t ^mus ^ ^ ^ -^t R*«i <7i*n *nm ^ tosr 

'3?»i»IGb'S r 'l I ^l < l|R(. < P famuli? C<ll<Jl!<.'S R(.<1, ^II^<1 R*T <J<IRl<l ^Tf^T, 

■“R C^fT^R *T3T l>1*3. sntC^R <1JI<1RI<J <pf*i w W ^C?r C^niT. ^r <ih<ilR*i <u<iRlfl 
^'s.dfh i ^rfc®f *Irw^ *pUi ’Sftn’fnr £fj>?r *tt^ «i ll^ic^i '*Nc < r c*fW »ic^! <ij<i^i'3 
C*T?rt Sib'S I 
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1. (Ha ct -*mz$ «£rf wfa*fr c?tw wn wr^mr far© i 

2 . (WOI 16 T ? t ^ Q<P*l? 

3 . ,! ©<p* aftffa© ~%sm to et<nfao -jf?r % fim ^rgfF? «f?r ~=w sir" 

^T5T ^t PI*fTf? 

4. ^rspfr© *r*» ^rr c^ro? 

5. •S'SH "roirr ^t^i^t-^i (vS ^ £sfa *rt ^iFf-^rr^ fcs>9 ^cq ^r^5?f <ft *t*piu 
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‘ 3 T5PTTli: 

1. 7.13 $f*ir.* ‘i|<53.M i£)<TS >1*1 Wld '’TIT'flr* i£)<P^ ©33 C^rpTf SC'-IC-S- i ©-n^ffa C^Pf ^^s©? 



7.13: q'riPT ifj^fs >|ilc?W ©^ib '**13 i 


2 OT iw '*iu*w OT-4<r MACH \ MACH 9 stfern w? 

3. c^Ptrof tost *m<[ c^n 0.05% i *f)©wr ©r*mzrr 10 °C 

^Krptc 5 ! ©ttojw 

4. ~rn<n 20 Hz C«IW 20 kHz *P% *fffe \ 2ClHz 20 kHz *R?w w 

<Ri? 

5 . dB = 10 log (“^ 

^ c 5 ^ ^©r ^ c^r? 


V }\ 03# tfew v£PT? / J , ’SP-TTST *fKfa '*F*f os# tfosror *F* 




(Reflection of Light) 


'SIMM'* OlHlKWl'if 

'aiMW-H* 'snuWC^IC'b'Sl ^ IhSI^kWJIC'* <4^1 ^'4v|]<lCH<l dRi^T 

<rs" w<*\ ^ito^r 1 ftfsr •qsrsf w 

«ic < i i i<i^p1<i c^nn i r»Pi «i<i "-to 

(sm* ^1<i ' p TT , '2<il<i m i 'WNft^TtTT ^1<] 

t\e wtr wi'p (?ro Pi®Qwic-h<i <jtt*!jt cwri 

c?r softest wre; T \5 'i\wm <imi#t ^iwivIf<i i w5'|.Tl%* h- 
«T *W, f»ft '®1<i 7 T3^t]' ■iR's. i^|2n7f*T ftsJ'Q 'SRTRi <^5 s 1c<^ s fT 

i ftft ^iRaic<i> *rr 

<4^ 'stlU®i®ia "sfMTR i 

Ernest Rutherford (1871-1937) 



8.1 ^k«ik «T^(Nature of Light) 

mm cfw c *$t otbt tott \ mm cto o^r, wi c^, 

cw^-c5%f c^r ^i<r ^ craRr-cBfar 'sn^ 

^TOT! (mm ^rorr tf&rfws stm c^ ^ror^r ^rrro^ CTO *r vs, cTOit c^rf o#tm 

<7T^ TOT ft?3I fcsft '5TT*l1C l 'r4 '<*lftc*p C s Tt^T?I STRT '51%^ ^7® ^TIC^ C^f^T 

nt^TM ft°<Tf CTO^T I ^JT 9 n#T W ^1 CTO<r TOT TOTf COT CTO> i 

'TOT ft^, CbN<£fej W5f i W3f 4^5T W5f tTO TO> 'sW TOT 

WISH'S W3f ^NT WtC^ l mm fw ^S - ft^T ^rfoo® ftCTI 

W3f £®f% <r«(<lft 'SHT '5?ff*T (7T <T*K,ci$ c^f^ W ^3f Ww '®^3f ftsfl' Wf ^T5T ? "®T^ 
TOTRT'S ^5^ TOf "&f$m ^TSf 'STO TO i ^TI^T srffe, ^mm tTO 

^Tf ft|> *TfW i (TTC^T <r-c^J<r- ft<yi 1^1^ fa^losn ^% v S i T 

'»f 5 T'S ^IKiT l (7T KPiWf ^STTSTfC 1 ^ '»K^T WHT ' t? fWra' 



FT^fFT 3?T5f C 5 IF o(I«i <ji ‘41^. 3?T^ (TrViT ifl<r (,V[7?p (?tf*\ <7?T3 

^r-r<fi (jprcs *iT 3 i *n 'Wi*i c®R^ ofi^ ^ii^Mf i Cuvfj 400 nm 

c®n^ 700 nm ^ fsscn r-i^i 1 cbN^iii 3?T5F -'Tit' ^<}?. -iiiyiii ^rfer 

^wrt 1 or cut^r •xT 5 rr < 3 ? -m cTwrrs 'wm tomr ^m\ \ -*<& 


^5f OTT (m) 


10 


r14 


io’° 


10 


.-5 


10 


10 * 


10 



3?nf ?* 3 T (nm) 


3ft 8.1: ’STt^ C^I^Sfr- >jpt? fs^fsvS CCT?! 


^ l T^fT ?FR 0?K? ^ C^T 7TT (^S^t I <Fl^T 9*1^r CWMf <l|'i?'.5 3 tI<7 i P 33T»T (Tl&t ^I^ST 

-^m bti^t ^1 cFFm ^5 ^ *rrcn ^i«j^ cm 4 ^ ?rtfe?r ^ ^rfe 3 ^ ipm 

CWs <m «Tf- CWT 5T1W ^TT 'SMJMi Sfpft 4<f ^ltC?T3 CW3 «TRTl fafep 'WUC9 
-rf^fT?J CFfOT 8.1 ^TTs (TT’iliH^KW I 

8.1 SMC’9 ’'Jilt'll?] W CWW^ «TpTSC?TT r.MIC»H $£ilC& I 9«1sr £W\ "nf^T *T*lii||*l 
5)1^1 i<l -RCfer/l C$\$ 3?f5f ippJT C'JfT/jrg ^7T C--|C ; lc<i> -S|M<^| slkUal 3p^JT^fF Sli/.-H. 
'■3JIWI $(7-1 4^ '3IIWI C*s|l5 57^1 ?1T5rf C?T _ r.<[t>[ (, 5'5 ? j ^7 I P5l§t»'Jl>l I7RT ^Tf I ^■ITTl 
3?T5f t^T m TpIrsTpr 4(|^|M -A^W.\ <T® 3fT£* tP*7T C^fT/FS ^ $?T ^ty,* ' 5 TR^T 








TOisplw^ TOwl ot to wRfOTCot TOM w tot cafe's tost® i WNf RmPt RtWot tot FT 

Rot^FTT « TO, R^ CbN<PR WFW <£& ROTptR TO^ OT WCbFl ^^Rt 

Rw l 

tOTW cwtet w^; TOwrr "Wot Cbttf ft toftt fRot wR OT ott frrw 
cw& Rg wPotto toot mott wftwr cwsftt Rft toww ^ toot tot 
w?4 ^wfiRfjR wro wR i 

toftt tom toot #r 'StHc® fR otft w wro wR ^Rtowt Rft i 


8.2 stRxpen^ (Reflection) 


StfOTWT OTRr WTO^ TOWFPT TO OTsT CWfR 

toot toft wRft tow ^RRr mft \stR R^ 

TOT TOFS To StfWOT R^f TOOT TOOT 
WTO i wWfe OT WOT CWM TOT W4TFT 
TOFTTOT wRftT TO OTR TOFT froR R^ 
WOT TO>, TOW <3wR TO^ sTRotPT 1 TOW *jR 


TOT WOT CTO Rsk W4TFT TOW OT?T 

wRwRt toftt toot tot wotR Rot toft ftOT ot ^Rwm i wRwRt tow R§Rt 

W4TFT TO WFT fRt sfRwT 1 TOOT WRwRt TOOT CWtRro TO OT cROT OT 
TO^ 2tROTW 1 <£& OTTfOT TOW 2 {Rwwt tf)W WOT TOTTtOT 2tRw4 Rft TOOTcH WTO 1 
TOOT OT TOOT OTf, TOOTOTOT OTOT TOOT TOT WTOOT TOtTO TO, (WtR W 
TOFT wRw ClRW TO CWfOT?) R^ TOFOT RtoW TOj< R^, <£Rt CTO^ R^ cRlw 
OTOT OTf TO^ ^R<T TOT CWtFTf WOTWT TOOT fR, TOOT OT R^ TOW cRot COT *jRw 
TOT^f RR TOW RrtoR FFT CTO OTW 1 TOWt stfwTOT W ^tRwT wHOT WOT TOT WTO 
gfTO OT R§R W4TFTW WW OT TO^ OTt <£|wR WOT TOWFT *JW OTTW3 TO WOT 1 
wRt OT OTTOT Rt TOWOT (RwRrT #WFT TOOT OT W WrfTO TOFW ^tfOTTO c£|^ 
^RtoOT FT 'RI TO WOT cRR- COTFT WOT WOTT TOTtR OT (R^W wR) 1 WOT 
OT OTTO WOT FT FRiCW ^TT WOT TO RfFT ^WT Rf 4W TO W l 


gtfOTW TO4 2ffOTim 1 (^R 8.2) 



2TOT TOOT ft#? TOOT 

iR 8.2: Wusr cOT" w W 5 ^ 

«5%OT vq 1 





















































































































8.2.1 

effort 'sp t?TRiRi «ffcsf 

ll^ji]^ vrcjffifffc < 3 ^ f.rmr 
* i w £rf ‘stro- ^f'?? 'w ^iwj 
^i^r 417? >it® 3 [mi ^i*rra* «ra fa? 

O# 4Wf ’*T5J^«T l fa*F# C^RTR] 

^it ^ns^r m fa? ft str^r 
5?^T ioti 4^1 =n «n^RF 

#fl W 4W #ij ^kT5f 

r*|7^ ^ SHWfSf «*f?I «flWl f^^Oa 

sivipi? c^ f# *r*i 

■wii fatfs i c^r wiw^ #htp 
■ i|^ , . 7 ^' fa 7 #^ >r<T2?F5 £|<F? <?\ «■(# 

t7i? # faf^i t£Rjfr >i^\s»i p^n tiis i (#r y .3 > 
w ## 51 m wf v£iwr metises 

wm <m, wn®*! #ti (A '0) i c*r ## stf®*#!® ^rm ( OX 1 ) cm 
sjlwfara #i] (c^i? Tfi7^- n |T7| srww ^ wr c>ifa #g- 11? wiTC 

rm Ifajn wrsjir ^n^FT^rr >rr 1 ) '*rf>ff^ <fp*xi wm\ ^hth r*f cwt mc^ c*^w 

*n*rro 6 h Kifwfe #11 ^ra ?rrw ci c^ft (&,.) c>Tfaw ^ #itp#tt 

r<m 'ipH '2t%W^9 ^ # P^7/« ?fl% i 

et^tsi ’JUT: wi®?i #ij apr? ?n farjy ’arrxRu r*i 

2)l'«#i^ #jp ^fi^pr 1 

tv-ifor T^ai: c^FTffr 51 ^ ■stws*? !? ^iin*! 1 

ityTP<H a.i! 8.4 imc-" i,*f*(T7?n ’^vju ^ crr^Tt ?rp|r anrs i *rraWtp» -. f#r^ «# 
(Pil'Ji-qlft ^’Jl ^i.-iirp * l^WIBfr i/THMRJ *C^T 



>>R 8.3: sj^rwr-srUn^r c*iw 

^pr><r3frTi | 


«fiirr]P| rim^N &f*t\ PT<.^ I (7TS ’atl^oW «|f>iM^S WmI $!?&&, i.^1 5[K?T 
b^r;*£ viit^t ft^vc iPT^ivT ^ v iT7?n arWiTi; qsR*fr^sm c^tr tttt^t 



£H : 0<WK 'Sp flcil ■fi'l 1"^ <T5T* 5*1^1. 5ffer T^JI 'PTUO ^f 61l' r-AKir/ic 


■3JPi»li Wy»li 



X" X' # X' X" 


vn 8.4: tfn? Ji»ii^isn •i)i>irii-( 3n*v ; »inciT csrrspTtf^ \ *TT°n znyi tpt nffiV* i ' >mv ■?! fjifivihi •srafi-- 

? 5J^? *in^ i 

<17IT 5W«i. iflfs'V'-'KMT *lfw ^l?I»n 'IT^^ivT 

^*rr ?*! Tl<*C?l EflU ^JTSrfP!? CSTT7*pf i T5' ?n. ^iTTprsf I^si ©*£ ^JI'SHfeT 3 t»TT ?.oIs ^>75T 

5\lf*i- ii|I*l i"Tf r,«twl ^(3*1 5TWT^5T^ «Tfr«it if£Z v tTC*T I S T* ■ij/'f SUfsty^M ST?l 'Sr»(i 

^ (Freinel) ^p i 5p?l CTrafll WltSR*^ ^ *S?J 4|PI*T aj*r 

M*J?TFf <.WU~< <?«X «N“ tjo r.«5f*I vTi *m To r,<TT*) i CTtWf C^TC^Is 

5||in«ri 49 ^<ti 3pR5 sfftw t $v. ^ sip 4 % wi^s 5 %, <rr^p?i csrs? few 

' fw <afi*p®M cvtf ^f C^T W80° fopfl 9U -' m ^ e[fr#TT 

®rrc«ri ?nn 1 stifiri? <i>io^ • 5 it 7 *i cnsrai ■*ifr^f <^<r 

c^r?o 1 


8.2.2 ttfsnm 

'5fl”SJ iWfT W-\175$ 

<[^ «jh?t 

f^feif T: cvre^ 1 %¥ wptt 

«»h ^i*Rn tj^T Tf^sf 

-sifW yQ^I *fl®r rtfl^M 



S ^- J i Ipffc), C^tfir |'.<.«( ^TPr ten 

m •fl'-i# <?^\ ■Jf^fSr? \-<mfK\ 8.5: Tn^rr?uf -^t*f vtff siTsijwm cti 

^rwl f^nrnr wz\ *£$ «rim 

^r*r cimt >^5 t '5ri5Ti7T *tot ^p#n?r^ ^11 ws 

5T^3f CfpSff^J ^fc^rt! 





M<Hbl FFfRH '’llWIC'i l , 5|i» r 'M > j 'F*ff ■H.'l -iKl NR'II >. 'NFFu®T -'H5i t7 1J 

T5<T5f fcFTiY offi<R fcjFT 3RFT ^ W FTC^T ’ftET C>WtFr 

alli'll <IOT I ^FFT ^FTSTFTt iR V HW T5^T*T CTFlu'! ’a|l c lM ! £>KFI C<FT*T C^T^I <1171 iff- 1P?FT 

oii(.^iii;ic<r> -5(i *i<ii <im Fist<ir ^mr o;i r.<=ii i la? mmn ^fft ^^1 =tft t*it*it*i' ^vjp 
ott c*tm*t *rm ^rst ^ ^ftsptt tr c-pfi ^ir?t c*m- <7\ ^iwivr sifajpfa-s 
^fsitc^ra c^r *rus c^rr^r *rFr ws[ itrt c^tcft ^ ^thf* ^r ^ c^rFm ptFk?* * 7 - 

*"il«1 I C 7 ! <H]i*l '1^'fc? •■'Irsi^If.'S ^FT 
^ «n\ati/i ws\ ■sftt 
■^FT <ls. C*TFFt «Ki1 ^FT C^T ^ST?T 
SlFs'^fq * ^7f <;>iutc i Tf^W ^FTf 

Tsm^rt i?r w 
v fr«ll»TC^ C'NFTT^Sfl (#r 8.6) 

ffpf Tp^jsf c^FT *5^" 

FTM*r ^pr *iPF TTSTOR^* CW OTT 
Jpblc-^ li'T"* =TFT (FFtT 
< p|<l v f 'TFT ?T? PW <K<1 'Tf 
v H'*1I?TC i ft -5Hi -llW <TS5CfT *TT CFFO 

c^iFft ■'TFsfbt ^ft 

c*m <ir<i c<i 5 «T(Fr v£i<r? c^hth n? 

SIF55ff&f« ^P?RFT ^TT I TF* .ii<|3t ^smc*T ^T^gf MR*lR* ^TOFT TFJW (^TIFT'S <T!pT OTTFT 
*pl >111 >3 CW < K<1 i’/FFT <TpT C*rFTf°T *pf C^K'i 4 35 *iv*I t^R^T 3s ^rHPTFT «TT 

^R=T C-MbK,'? < Pk c l! I 





■RFI 8.6: 'iiwf >W ^ »i- ^“n^t ^?i (.^1 ®tpv*Ffin'*> Kfl 
i. J P' l|, ,<r«f ^ ?J7 <1 V<n ITCT 


8.2.3 tTO , «f^ c t eff^R 

'5ff?FTt ^?<TT ''^Ul«lt<I ^TT5T ^Fff 
'3|I(1 C 1I<1 ^RT^lIFT iff*JT t*fFTT ^TF^FTFFT 
>?T3 ^FTT^TlFT 



#H? 2TF5^TC^ ^ZT C=R7T TTHT5F 

^RFT Slf^F^FT C^IC't ar!><r-Rl ' ^ #T 8.7: ?Fff ^ W£"iT Sjfe<pR|-6 5Ti %« ^f^STl 

^r i fi^ ft *tt ^ 

.7dl'Txp«i(, r (Ti '’Hi 5||{ a °1l < ^ ZTP^pTT 'NT‘I WS'HFT *Tf C^l(.^ blHlhC'f* I (6?w 8.7 i 




























































8*3 (Mirror) 


tor to? tor (rHi i TOTO frrovs <py^i **pj| sfsiRMfl rn# m i 

'•■NI'hI 2-5H <WI<T ‘'iw ( < } |iLb<l '^f^RIRT iTOtft R’RT ! 2f^cf’ 9 f C^fTTT RT I < tM0>VT 'TTRTO 
c’rc^ 4% WIT afaws tots mi7T<r 
OW RTTt ^IfWl elf'S^r-Rl'i ?TT ‘1C C 1 C4tb RT 
TO I C^TCW R TO 

(optical) 7 ni 3 r w ^ elfafr#- ' j pr s^ff ^ 

"TOT RTEIR <FR R ■3)i|«jf>lft*llW3 TOR 

C^rit rt CRT 4% TOR 96% 

4 rft ^ sjf?m fofo r tut 
100% srftfR? ts% sr i 

B 

8.3*1 stfsfR* ^ ^ , 

^ ,. ^ ~ fK 8.8i X-*toi .tfrak^ \- 3pn?r^ <w*t 

^*1 rrc '3jH(«inr 41*1 £•( wf^i'Q r-^R 

(fptCv *°ff8- sR ^BMI*t <15^ 'PC* 1 

; 5JI§, C-sPH RR 5trT SJhsPi^tD RR f2R .5 -5^4 4 TO5* i 8.8 TOCS CF?(TlR i^Rls \ 

toto tocw (TOft totrt cto = 

Sf^W^Ts CTO I I eJTTOtRS RRTOTCR TOR Rfc TOTO f^TO R%I/T tw TOCH’ TO TO 

^FTS5Wr X* dR FHj'Cs CR#fS TOCS I >-'1? fa-ijHiS TO? X RiffcT £{%rR? I TTfTTRTR T§C3 
cortst faR r cto tortot faR oitcr *ir efro^r faro ciwr to sifsfa* to tot 

SCTTOF5 lTof% <7T | 

TO ^ Rftfrfs R4TO TO M<1^'R CRTO T3TT RTTO TOTOF ^ Rf-fi 

MlRIt- TOT I f/RBI ii] < f4 ••3^4* 45^5? 7?T ’i^T ?l|iiilt ^Rfi: ?TP*ff fi64C4 R7 C4TW «-1^*|(.<T R'SR 

R*|( XP TO? TO TO TO C^r CTOTT dTO #Jf XO TOCS CRTO C**rTCR TOC^ I OPX 
viR? OPX f i^TO ^ TOR I A'/ J = X’P TO W X IroiT '^f5^r# .Y' TOR 
C^fCR -n^lu-n RTR w<r ^ L* l 



>X* 


TOWT? 8.2 5fWM OPX ^ OPS’ ferqsi *jff? wr 



^▼ft: '.' 1 - 1177 : jiXf'O - LX f PO «BT?rn Trersw ( .<[t tf$ \p qno*rr?i rr? 

■Tfpin fwn «rs<H77*.-?i FRiar •'a^rtt •swFvr ew ^wctf toft 

iA’OP = jlROA « <lROA = tX'OP fom OP. X (inR OP A" <fl?r srtw 
OP uwwr *is \srr '£\i <ns?r »|t r.^T«r ^tr , OPS *w OPX‘ few i|lF 
5i^r, «it XP = X'P 



#3 8.9: X ^¥n??'?rt%m c^fR 

swr XP urw XO <4? tjfir 

^RTTt 7fl$* 


PFlpTl ^ITRTITT 45f>T«ri Tjfc 43# ^ 
£11*1*1 V .yff* a ^ ? T W £ifaf*i* .tfE* 

^f?i ^IXTTI*? 7 ^fP'Tl Wr=i7^— t<FS CSflXi?*’ C 3 # 

^n?Tl 7T1 I SfTOJl '■SftfRP 

'Tsm Nr* ^ft^T sfc 4V»te7C« '.fioFl fiffoNw 
T5I t^Tfpf ^ifsT ^rc^Tt r.«r*^l'^«< <4<T£ 

pm* CTO* T ^[t7? r fr 5 ? r 3f*Jj c.^T 5.C31 WIC^T1 4 
£ff$Nr^X3r < K T I 3ICPI ChrsPlM 43^ i*f5 -1-3 (,*!<! 

aflWta ter ^rr wn ^rr^tti cs 

eif$f?ra £«% sn i.^Iijti *!f©p»tGEr ^rc^l csf#^jb 
wr »ti jaar ?rra aw^R i 

S.10 <5MC5 43# to f%^_ rn tob 


w to ..^ii^i i AT utps V ^ -mr?nTi 


f* ?SS WI3FC5I X* 43* Y' 


iii 


£)fepfF fjz^j ^71X5 ’spfR SjXTT 

~sm r.??R7i #n A" va^r 

y r ' i wfc AT m ^ ^t*u 
X' Y' m it# £\w* 'tw i X Y c* 

‘''idTl 1 ''" ‘ 

3}(<»|ffrt srfw ^MX?T?T «T?! ®R8PT .Y' V' 

f/o'S #c^r srwiifS - 1^ ^ • 

^riwi «nrfwm £it*fe^-. 



(aj ^rrrrsTl uR 8,10: XY Y'Y' 

(b) 

(c) c^risfi ^ 

(d) >mfrr fanim 





ttwt 'srmTwf -jjfrnRrsrr/i ^ 

<Jsfa?3T twTt*> 3?RN t*4?s^ i/t^RT ■>Tt 5 TI?M 

sm^ra spn ifWF? *n?Rii 

•ww *(M<\ fai\ ntfcJ. -rfmo 

ifCz> *um 1 s^r 57^5 vmm 4j*rofo r^fu 

R^iJT ^3 37T5 'TTW I 

83: afsfav w^ra w ^r^rfir 

^1 ^5 w& 571 ? 


8.1L* < PiCrT , J OPTPT^ C*rifT* 'STpTT »]ot^j 3T?i||<l 

ftp'll vrf«1 57T *T 


^S’grsTj 8.31 »far *mfvf« c«t3* wr m 0 * 

njftR 1 smn row yfr ^m^rr c«n^ t fatfa 

^Tu^r ^nTrf 10 faTT?m 5yc*r «in?sf <. ? 

■sttttr Tyffi *R7nrnrtr rpt <. ^tiwi :>cv^ TiTjti • i csmr irr strt frrt^r ■snr t/&§ bp* 

-SirT| 7 [('-■> «pfl|«j °17T tIl^v ».?*i|"*) 1 Vi «i| iji5 (Tpmr ' *p\ 1»nw i^ROS ^TfT 


-IWr- X*t* C'tt* f««7FTv K»1 JTIWI 

I 

8.4: nfl* Wrt-*BT=nv.w *lc*< 60°^^ 
=n^n T3ft7x: t wfa BinRm 60 f c* m*rr c^rr r?7 
= 4 ir,m«.n ^f‘[T £iffT*r fw(.-» rrw? 

*i|tt|f® c*fC* -iff' ^nn •Trllti'* C pr^s 
^i<ir7r n?t jr? fcn Rotfte fopt ^ifjrnrn* r^i • 


\ 


^<60 


>f 




Q 

A 

MS 



BP» 8.13: =^f fBW Kf3 OPl“ ^831 <T5ft 

•TRtr 


to*Ts*T 8.5: ^ 

sv^in *rc? uRiijT 
C'JTTW PfW rJWfP' 


sfc 8.12: 60" < "«c ,, i ’ini' n/b 
•*ir?Rt?i .n^jiffrar A fr*jr5 HO" 

v”KH '31*|f v>* 


JI^I W '4^ ytTH i’,7T17R|f753 vn» I 


c^rnm 5 itw wii&Bm «w ^rr?* ttr i ^hi 

^ c^iisrr (,%r^ 5fT?.vir "i^rs ^ <i ~5in." 

c^wrcsi '^ftruThR f»Nnr ^n^ri ;^>n? 1 ftm?® ^rnm 
wiGtfr siTvw 5if^^t »jf* J vrV3(5 c?i' ^ -iwct i 
^TF iPT 'y«1I’* i '7 (TTP^rT »n it&i ~ - L V^K J 
*4 rrr?y ^ 'WTf*v 





'$'S<U 'Sc'Ol. '^T<M c r^'5 W fjre 


\B'5 0'S 1 ijy ’^'■BOS I’M I^TM <p<IPJ<ll 2®^ 

??T 1 

B 

rron^ 

cj*ri«^t 8.6: 8.14 C^orttf CW^I 

ctbtc* # 3(npii AO «9*« Et. 1 
<rn«fr i vBTtT xwti ai^Ht t§ fr*if 

A O 

A 




/atJCoil 

luaih* 


^rt .40 BO «mroo # «rt®% B‘i 


<WA\ i A'OR* eii^l-it-MO # 0 ^ 

WT i ^8.14: ^rsnTPf^T *iror fjffr wfifrt 

•*wif *\*rm fen 

8.4 Ctfvm *(HHt (Spherical Mirror) 

^mmrr -sihmi ^ftt? cft 9 ^ 4 s c^ff^iu 4 Uhi •3ir-*i<ii 5 fit^ -ips 

cro® *rrm- c*n#ir srt'Hfa ^ fphi# ffuc* uro mw^T?i cto ^fin 

C'tMHi ^Hh! ^ <F£iT*F l.Cv 3jlC4 T 5pr5«l ^<T?, 5 3J73 5 T I L'T C^IMC'?^ ^TR^MJT C4CU '®I<1 
^ i -5i.(i'-#JH5iicij*i srm ^nfrcn "sri^t ^r cnr% ^hfit ^rt *inr i 
CfH 1HT 3T (T^f ^ **f?r ks? ^ c-r^nr ^PHTTP 

^4-4*1 -IT ■b ^'l C^TT^m TTT?RT 3 (.4 I 


8.S ^lllMI (Convex Mirror) 

c’®r*wt tof t£pjrer mw* wvtw pot 
Itwf fot a*w cror o>$r sip? cefr 
8 . 15 ) fot£ stt c*r cTOf c^iot 
o^mi cpftt cro^ c# ^?r ^hi^-siw 

C^TP I dHOT ^ 35*1 *ikHI<] •li.-®I 4P57 I 

^rf^pPTC^T ^SftfRt ‘iTWf ® C*tMC4'4 ^2*1 "SF I 
«t?tt ?m cn^>m ftpipt r rtfr 8 . 16 ) &rx w 

«iJ4L?l sR?^ c.4>Cu '®l5l S S°i *^I?' i 4lb<I [^(,4 C«lc4 '-3(10*1 HI 
oti tosi ^pRtrr 'S&ft 



8.15: *xi*FT7 hiarcFi ^r 

itffsT*! 5 '■alUMF 3J^J| I 




vJwrc*'* 8.7: ^Sv£ri 

.*TP% Tsri^ri 

rty,>iM <•$)■( i <*t»T ^srsFi 
m t f?nf ^5? 



-ri«51fi c^n sfer w. sfetf 3T3*f w ^h^tt *tIf 

■M'H fa c wa& faffa* ‘JPFb ^f?f £»|s/,cn <j^t "s^tt c^Ttft (*f*j?i',<i iFrcs 1 ^ 

Hulls'. <i> <1^1 C i r-l<Pl- f i FFJ I SQcl -alfalfa (*T ‘ c JtT C°f^ STTSTfepT ^*T \Dfa (fa»\y H’^lbi^P ^(.^l 
\.W W*t ^ W*% t^M-l ^ 

FF^ ^T (?PRFM *pF* If' j 


8.16: ^W\ STTPW rTFfaFi -t< 1^ r^TPiT^r '-^fa* 


safari 


vfl^Fot cnf%r sinmi^ w^?rt ^ ^p^tr ^it^w»<i ^ ^75 -to i 3 

C^IM'pRjfa fai*j|*f ^ifw y 5/f bI i,Cc| ^f?Ty */,i - 

3wT5?Pf 8.8: a^r w /’ = ’- 

r $m: «i^ff<T ^r? c Ti^r ^ fft f%? lijirt stptm *n?rc*r »rr— ^ ssrw 

-js^ns *j?ri rri^s f^fr^r srrwF?r spi 3^1 wf ?iFj| A i£i^ B 

fkf far^ A' <£Wi srt •■£)«!# 1^*1 Y au?f^ fst^r 8.17) 1 fj 
<iF||fS .V fH^s £i?Fra c^rfcJ @f'*vf^i'® 3/73 wf*Tc*i* uFira 

f^ ^lAcAs ?TI77<1 I 5ffS)^T 'i)t <y\ FC'tfa W3 

0 Fp*x ^ FFUfit «1TC» OX = r < FiT*ii?rfa 

WFFf) r.^r #i]B Y f# Ft* f^jFs tr%r (7A/ 

4«r 5TR?d v t 'srfarrew 1 afw^rw ffr c?,. 

JJW?. YP fe Wl «p3Rf| PY <»- ^M7Fi f# 
OA" r3Prn?a* F raw <fvfl??r 1 

#T8.17: ^^TFtFhn po = FV ^rw OFY i aPOY = £0)'F ^ 

la^sin /.vTt«ir.c><i ^;*r /_F()Y = 0- ( v£i^ jLFYO = tJ r 




Mr' ~ F.\ AT v 05*H s^r ’•tcItt R$1 trff 

•i?pwm ai tf ■ 


fn - rv = fx- ( - 

8.5.1 C’TT^r ^3°T 

^R?ll •siicrfsS ^i^-.'ifT* ( 5fe 4 fi»T tftRfT? STR 'Strrrj ^rtTol -^H5 t *$r*[ rRRTFT 

yffir 'kic'^:<r- we'? ^ ctot 4^1 c^m i tttci <a«f ^smrfif e*n^i?r 

^<5vT q)VwlT! SluMR?’ ?|W N|«C?I4 '.W WITT ^1 I ?’MC^ 4WI ^SvpT WRWfl R^TR XY 
d)<r# rs ?jp 4 ji y R 7 ^ wrz^n R *m c*# ^vrshr ?riwfR® « y 
mpi ra m m <s«f AT Y £p*pr * 1 $ OY 3p*tet cwrr© w \ csif? 

iSsf r^iRT WWOo ^TwT X R 7 ^ C?if?5 
sRT rtVT 5 ^ '^IttwfP TJt*tl ~5J?\- 

•3flTOR fcfWf^R (7\%~ 

^TFT X HRITmT qfsfa’# C=R 
WR (Fttw «n*RI d|tr ,; i gftR i.tn i 

X IRRTT em#^ (m 

<§RT ^fij sjfyj W*!^ ^ djspfr? 

RrTIRR 0 Pr^ RW 
¥?< I Kft ijftjft? ft RRrfTT 

c^l-aSpR-ii ^f?i )’ d)«7 t Wffi tif-Csi 

#t]fifa &<F i^5n?r N 

ft^xc® X <iiw 

Uptfl 1H7R i ly'£r?i ?JT^l|t- YR iR R1£*J 5^51^*1 l«viiT(?T ‘«5« PJ*1 r,'< f t 'z> RT^iT i.^iLrl 5R«T “5T(T1 «f!*] / ’ 
R*lCo -^<K r l RfR i.Tfri y ..&JX9 ’*]v£l3i HfflSi RmOC^ ^TORf f*P t& 71^ ^3 Q 
dlR fR?P RITTER fRE^ Rtffl | 

Ff J ctrtr ox X r faffs wrot m m X r 7 ^ ^r .V’ 
f-H'U- VK&q ‘5(TO 5^1 5^ x X' f^f\ C*W 1 x 1 OW OY 

c.m nr <&m m ^rtr cwi V rm <pw^ ^iTsrt A 'V w ^ XY i r.^it 

*um X'V' 7w?[ A Y ww i.^j? isw A'r ^TTRT ^ Rfw A' T’ ?^r 


.a 



#r 8.18: 'F^r Tjwrfi XY •[ i nc?n 

C^RTTTWl W*ITTI i 



w ITOt rirrIr r>cr ^ w \ frot toto TORtR TORr TOfc>05 


TORt 'w cro rW rrTOt, 


^RRtf ’fiefs' | 


trott: rTO XY' cTO «n-*iw r%rTOr TORt Rb§^© to^: Rt, TOTOrr to rto 
<[f% 2ft%f^# ^ror to^. Rrot ^ *iro<i etf%fro i torR TORtR Rf%froR ror ^RRt 
<PC-fl TOTO <! C U''3 RtfR 


(a) 8ft%W^?r toTO TO cTORr fro; cw froiR TOTOr i Rgfct w to 
TOsrcTORr f^R^sTO^tTO i 

(b) Rf%W^ toTO 

(c) ^ cTOT 

(d) *sn3t c#, <i^ tort cTO tototot ^f<i^ w c#toTOsr i 

8.6 TO^5*T <TO%T TORt (Concave Mirror) 

4Rn2t rr>to RtTOR croror TO#f TO®R cTO^Ir TORtR ^RtTO TO TO - 1 cTOJRt TOT 
TOto ctosrst fro TOf%ro TOrt fro# to (^jR 8.19) to^ crTOr cTOsTOt rFsR^ 
C^f& ^<T\ RRTTO RRRTOf TO^ RfefR 1 # ^R&t! CTOTO R%R cTOttR TOgR TO^R RTO 

to (rto to, (rto TOg^R croft (TOTO i to^ to® to ^^tiro ^crto 

CTOttR TOgRi^f TO CTOTO W <KTO (TOTO RTOR 
TORt trot ^sr TOiTOt ^r TOR «tf»1ro Nr rrto 
CTO ft f^ RTORtt; RSR RTO CTO* TO Rf^fRR 

ftsft rrto TOrIr- RTO TO etfefro CRTO 
Rtfi^ l) TO^R^t rR TO$ TO^ rrTO TO RRR 
TOR TO CRTO TOglRR Rl%fR#t TO CTO! 
l£ 1^TO ^TORstRfcrTOS, ^RRRRR^F&tt CTO 
RfCR I (RTOR TORt iTORt ^5R TORt fer TOTO 4R 
TOR RTOrlt 8tf%fRR t^ft RRTO RHrIr- ^ 

RTO TOTRt ^7%t 2ri%fRR (TOft 1 -) 

TOsft crTO *TO rTtor Rltror to#T ^sr 
TO?R lR RTOt ^R° CRTOR TOl^t TORR TORtR RTOt 
RTO RRR! RTOTTORR TORR TORt TORCR 4R^ 



8.19: fc’iwt’ q <i sq ^Ui'il<i 

R^ <PTR 



tfrisiCT* «jg-1 I 

rn*\ GJPF «rf?Mf eil^Vi-yfA ?OFl, wi 
i?f^n¥ «i*^t «r*[ 

wpp snwfa* to i 

t£|<pf» ^<1^51 WUHllf WlT^r 

/ 7F«TI TO! ’SilT^ra SHViV'^K'lfl *13 'ij^ 

fafe TO 8.20 i • ^^5 

M^iT» 'Sf^arf ’5Tl?Fn^ WT^I'I il3;. 

CW flflE* ±\t *IW TO5 

7FI*fl*r STOfBJ #*(P t^a! qft CVJ7^T 

<al^H C*T2T t£|^5 i£^ f^vs a^|<j 

^6 c^tfi ctoi ^raT7T?i w& ^rrc® 

£RX ^1 to or? ^ cto '-tottoi 


OFRsm *T? 



3faS.20: Olrt’^r. .'ailUTTlfl i;*S|eT»rVf T^f^f ^TIm75)Pi 
TOM atT? 7 ? • 


•sjvfft r^Fi^i^r va^i ^f^ff ~sj^s srt^ < ojfssnfif) f^FW 5 ! 

C^tSWEl *R1 «TOf fS^EV rITO *TO 


&,9- TTST^cT oiii|r||i;*j: SfWffT *lfa (.♦Tr®tl*l SfawST 4f!il*(l TTOH7T i^TT V?UT 
~ r 7\ c*pW-i 


•to: TOnn 

'to'Qoi C^Tl^'S *n**f *fBJ 

'TTO^ ^riT^Ta <l^^a olTO TO 7TOT 'il^S. «1 Wi 

■cjfrisn sjfc?? >i-j'‘i«n orf>j»F toi m\ 

ssnijrn*? ^TTT^l ’*).<! ^ ^IIKIT^S (Will 
•vNlSfa arsjR =v^f *T1?! *Tl, ^T^P^It^; ^TsiFft^ 

^ra^rr csr-riWi 5TC\s cvs? 

8.10: wiw i^n «m«RT ^r«r »n? 
w«nww w*tFt«t w> #lf ^nVr 

?«i ^srpi *JTW *st sti 5*r r ?r$7[»T it# - iV-ir, r. i.^'yl^.'i ?7^i 

: ' _ 
♦if i Tii^ 'ara«?T Wr\\* 5T^ FI? C^i ^|9i(IiHf «rptf 

5^ /I5ir.ii5 il 5 ? 5 ^'01’r'?' 51? al^fyi 'i'JHi'llllfn 

=n^RT C^5R 9?^ svTT 



#r 8,21: aiviv-iriM) orrr^n 
ii ^iff? ,TpR?[5( i <i*ii^r' afrs^T 
'IRT? SRT <T5T onTi*IM 
5II^P r 





5'■53: J>7i lP*lf i> RR 5 RVilt G'T'lk'.s ‘ c T7l?T '^<1 s«t| '5Tl?MlfD <7*1 R $,Ci1 ifaiTs R^IWI 
oilers*! ^c«i ^lonK* «rf*if v£pi51 (.<>'^iq‘s 5c*i i 4 <h»! srf cRR >.■$ 'i»ir<TWt« i i ?ifyf 

t*ifciC.<p 43 s 13'^C •■> foil's «i»3lW!3 WTV CRT RR GfR* ;lf*fl' iW f. BtSRIt ■'3^>r»1r.3 ^iq>)<i 
SR i£R fac.'l i i * f T2F oiWmIITJ 4j i K'i> ‘‘tNl W I (7^1 iR 9 ! - I 


8.6.1 

o(i^3i '*l'Srlti '- *r*rsq ^BRt ^^2 6>e«i , 'i|t<Ht?j ifR *rgr 

erf^R? (TsR 'Sf/sl l oM'»>q , '5| I <1 »'l I ?i *Rf/i<j 2|foR? ^5 Rf7R I 4<M>1 <T^ GFRPt W# GlW 
<FW ^£R ^<lC r l<t C'S|5l 3R. GFt'FPT C s l7^ <Rf*t ^RGT ^5RT <R*T 

eff^RY ^1T I 

GFRPT (RR> 

8.22 ^(.4 *q«14 r '1 3R-II (^TRtC^ivr sr.SIf.S;. 'Ol*]**'] <7T tPI 1^1^51 ^*f iPR 

CMRfRR TtM 0. ^mpTR CWPi R*X F W MTft W XY RsfcR 2f%mfS 
^rmr <r?t w Ri; i Y rrh; 

C«fc^ ^TT STtIRKf P w*$15 

^GT ^\m K ^GT 0 
fw TTO RftR I <Pf(.’Sr^ CRtRtt 
OP GRR RR] W 

<#© ^?GR tRTGTT >4^1 M^C'S 
srRR, iW (Rpfpr (Rt f^fr 3R 
CRfF GR ^RG5 5GT K PRj GPGF 
’3RTRTR ojlfcll ?rf x ijr. < f 5 oi<i-i/<i'| 

^rr?Rm trr ^ii<pr.s $c<i- ’srprat 
^TR CRF R# R, ’3TIGR *T£5f X 
f<r*£iLR %wm (R?r r?[gs 
<PR pI C»RR y k‘WIb'<l 3T5RGR WHT’tTR (?R R7R I ,Y RR^ (?R 

5.f, 6 '| >^1^’ I3‘vj C 9 fc=F GRt ■^iRC'S ?C -r 1, (RRt? 4 IKW5>. Sf s R GRtl^ ^7R OX RRR RT 5 ^^3f?*f. 

v£J7^T , '*lHl«l!C<I 5 ^TR5]T/T 7r R*f <F'W \Jj<$> (pR fSJFSRRTS' 5/,<i TTO RTR I ^RG? 

CWtGT CRRtGTT X C«R7P ^IGRR RPtl ^ RHR RTTR RRfSRFT ^RRf #0- 


X' 



5<I«1 8.22: '3R5=T '3i|?)»lHI 4'pRj R3 (TFRR C'^SR 

tlRT RR Stfsf^Rf^ (Tf»ttR | 



<£!<T*T '^r^I *£T?T C l H*l C*TT5 A •ll'3<Jl°'1 TPjf 21|vs<«:p=i(/i<l '*^<1 (n*I*F :, [ M*tj T^f^lT */!<! I 

iW Q fact's ^NlV-S' K7T 2ri^WTs F F^T IFF FtF I 

X w*i c^ cff ^snr # ?rf-ir *m A/0 ^ QF faF *m 

wz tft ^t w*r* ftf c^pkf wr Ft* ^ ftfi i?ptft stiffp? cm w* 
'•lltft'i FT I fo? nf*f ‘'EFT FH CF^P FPT FK*T WFFT FTF '5I«.°1 FtF ON FF7 'iFR FQ 
c?rfT # #hA" a ,; sft A r 4? srfsfaFi <irt c«(Fp OP 

-5r^?t s*t?r L-s^rrr cpj ^rwit "5im<ir AT ^<r ^ srfem AT' cff ftfi AT' cff? 

■^r*.i'Pl5» ^STF Fit'll 'TlCFT FfuW FT, »*£ NMFfl FF <ilFTF ^JW Sjf^jnFnf ?sftf s-,Ft£ I 
ntet 2 tWtw ^<ii^<i - 2 rf^TF i #r (?tu? fft fot srfsfa 1 # ^r <m<<p ^ i 
^5f-3‘ m FSTCaT? J l ^5 Fl^i-i FFP" 'PftW ^l*H 2TfsfFW w$ l^FI \ nW J|i>IF 
fe<P (PTPFPT fe-SjC'9 nFIFt 5rT ■•51 tt e t 21 1kWpj°i *> '•3|fC«1t‘P Ff*fl FFfifflFT FTF - ^IT 5 , 

sfsm c^ht mn fft 511^14 #ir Wtf ^ ft?if ft i ) tpff taffi? cf-fppt 

CSFC?" (,<pl<,»il FTFT Sj,t«l Ft<T 2ltaf<i*n1t> C*P*IF ^(.<1 CFfu - CFCF FTTt FFP : 

(a) sff^FifoF tftwt cna^rnr sf c# fas?r fs^f #<i ■^fshi-f s*if i 

F®TU <1-5-? tTPPTv'TF 4R& FT’TT i.F I 

(b) * 3 # ^srpzf 

(c) c^mr 

(d) 2fT«FFTPn CFFS l»r«v| 

•S^T. m CWPFT FF?T 
Wji FTuF FRT (^fFTG 
"^5 (,'IC^ FCF | 

WT*PT>i CF?FS (Ff*t ^ 5 : 

Trr=Fir iii*F iw cfufF 

FTT71T *iit 2TF5PP# FFCKF 
FFP2T *7 <P'i<T'| li) - ^ 2 :'<1 iHIfi ’'ii -*i*1 1 

l£I^ FTSF 3%fiR CF=fF- 
CFFTC* 1 ' 2 TFFFT& C®F (, 7 MK/* 

Tjfsr nfs' ^ltcll I 



ffa 8.23: wrsiTTRT ii W ^ TITOff 

afepp# 



^fsW/sR Rgft vCBe XY Y 
'i!»n < il^f1 Vf/sl YP 
rrr ^*k?i sftw i X zfem r?i 
<rr wr ^i>ik,i75i #«n ■ 5 ^ 

vflRffr TR WIRR WnSWM ^V<2 

gfl 3<pfcTS ^R FT'CR$ C^FRPT H‘»2 F 
dR fSSR RR (?F few RPR I ff^fl 
## wsfwr F f< ,l j?i r»'5<i f^or 
' ? rrf?T isIf •>sifiMf<i 21 Ts <r*i«*i s RS 

fe?TR Trsnwm tir wr, w^rr? 

C?RH 'all C^ll o|<I\5<r| '3||*i*i|f,s 2ifi*Hq^. "5^1 
fR <1*^1 iRFRSpT fk(R RR ffcp 

(p\ ?rs[ ^ §p>T3is rIrt. vsm^rr rr 



5fR 8.24: 5^1 ojKi«i|«i ^TS c v Pl < M e 1 

IWR ‘jtic j 9 <JT?iR '•TPfiR 2JT3FHTI? vfl?R. C$1? 
"5«T I 


7^rc?ft *tf?i wr# ^\ QF 'dr? RS c?n*rr ^ x' cw 

wre 4R? ,\" rrjir ^35 ,\r f^p srnrpR 1 ,y' fa*; c?m PO crrr 3*r 

Y' fatps r^w X'Y' XY m 1 wwtt *m. ^r 

R*f$ fT^n ^RTFR Sjf!# 1 ? f.«R?P fsy I 

8.24 ^rus *r? Irrr c^m?rr tir^ •ssrir XY R§f& crr^rt fiw 
trrj cR*ft l pi^ Rrr^rr i ^rhr R§fc<r ^f<r# ^rds csR i R¥fc Rfc c*pr>ri 
PTPjjR ft$ef Pp£\*T ffpsft $^3| r j 14c<-1 -5|<1 qfomm 5:C5| '5?' 5, 8.25 TSRTR’ C i P*l»l 

iRRTfRr ^?RW I ^ Rtt R¥ 2|f5f<RUR ^IRR R5TCR RRR 1 C*FR>R1 Rlt?R 

rtrt *s$ j s'ifD T&f [ fs-p <iTT^ff?r 4 <ttr slwr c^rr carts' i irrm ipc??i (?pkrt 

m\ '5R $ ?rs[ : 


(a) '=i<wR fck (Rn?iR ^sR a^R i tiwct ?R% 

c^frir ^ 3R^T ^r<r«iR ^irrhr sffefeR ?tr 

(.'TJf.W «RR I *HgflX Tffrf oj<J sv| WfRR <I^ »R C^gj C 9 fl^ <il'?R "5RW 3R 
Wip F»'SW I :J rf*T <nsP (R»C^r 'SR?I ?rR7?» 3RPT SffsfalTR 


$(,<) (.<i>(.*vij 1 

(b) I sit ^bll<p fw #sf^ R ?Rrr (7R ^ (R 

?RR 2j! al<i^ij|f.<t> <Tg 5 RT i'C c l ^R TR SjfRR^ 1 . 



(d) ort ^ cmm '®fTw tr i 4^1 a-ptol-'i Fr 5 ^ 

>fFT£ ■IlO'-sR WW •TRNitlTr sIlTR 5 TRc s 1 2lT4>f<Rfb<i Sifafa* 1 * $C*i <Kafij C *RTF R5 I 
W TT R5 I *fFr <T¥^ <1^* '51<) (TPS C c fG3» ^T TTTOT 

v£i?r ^RFR 3TR <^!b c4t<f GeT^ i *tFt Fr* <M5*'3f?r (.< , c*y 

■sf-sfat*^ "srr^t^r Fr> rMc<r ^if«u 


sfWp? ■*&$_ zwt^i wrf *rm am gfrr ^ otr fer-s ^ 
<R5^r « *mi i ctrrt ar?ra5t cnc<iw stfrm -dfawiwd 

<r% ? ft^p (mrt «m\ c^t rr (TRRtt eifsfa4E cws m*\ t?t i rrrr 

^liMlTT ^Fr gtptr (J&m Cn*n~5 rrtr fim «*f ^rr^mr^r fw ?^ran gsrr f^t?rr 
rRr c*f*rt5 rrtr r 1 


^wi^f 8.11: 8.24 wprr5- 

Si'tiCte. XY 4£fTj<i af*>PiM C5^y AWfc 

X'Y' & i 44 X'Y' 15 # fr* 

vSTiT SlfiFl M pwm «.C3l7 

WB3: 45 444? 1 4rL«rt‘ X'Y' 

Tjfvi" a^i .5 «1.g ^FiT ^ICtci 3 1-fl 444 ? «•(,<? 

ATi 


lii^Fcr arr% ^n<i 

C5WW feRlpF f*RR% 4RRR Gf»ft 7 TR 5 #5117} 

c^r ^rrsraT ^Fr 1 



Tfr 8.25: •3H'9'ci ^mrrrt*i c^TW? 

1w*T ^Jvlc j ih4m» ^ TTt^W 4*MMi5 li*P 
dFpt isjts*tt?r sh-^i*) 1 Rtf 1 


8.7 Fw^ (Magnification) 


^RRT WW.^i C*TElf5 <7T gffrFffi : 3 W R/Tt 2f^T <T¥ CSRTF "5¥ ^MRT <FS T?l 

TIT | 44 *iR * 10*1 '•‘•t 7 ’? ^TT^TTH <F< 1 T T 7 HT '^ K 3 I ^iFsM^IF »pT (.^RTF <D’s < 1 ^ CWHR 5 

777 <I®ft "?5T I ^3f|<FT?I Til / *SR? 317f Sff44?>f?r T?I /' TTTC^T ^444 

TCRf: 



dtotor to tor c^r (?i%r tow w w c^rtwfa ^rr- 

totoW C*Nt*T tow (7T ^Htn W W (?HtW C 5 #!^ tok I 


8.8 'ailsito <u<rto (Use of Mirror) 

8.8.1 

toto #tor *imm ^rW?r <iwto >mww to i ^<tto<t> totwr 
fto fto ^ » ^rt^ c r « <rwsi?f tor i c^w ftot toit?r c r 

^rfTRtrr ^r ^ to wf ^r to; to ^iNw*j w^rwTsr tof^s <rNw ^?r tot®i ^to 
^ItTRt^ toto^MT^to^llSMUl toto^W^Tftotowfto^T I 

tom toto to $ <R. <to?r to<rto ^?r i to« 90° cs cm ctow 

« tow <imw w to to<r to<to m 1to « tor toto *ftot <fw 
ctot i to 8.26) 4toT ^to t<r tor c®?wr tot tort- tor tort 

tototo mto ^?r tor 
to tom ^rtrr^rr mto ^rt 

<PW >| '^pf f»£j i£|^ *]<1G r W 

dwr to ^?r i ^sri^rat to?r 
toTfw ctor ‘iwTto 
tow tor <FMw torfw 
gtftoftotot ^rtrr! 

8.8.2 S's**] 'silii«il 

tor toto ww? ctorr w 
cto g|f%to ftsftr to - ^rtrr \sft 
to ctorf ^trw to wn?r^rr?r <mw to tor toto <u<ito to to i ^rto w wittoto 
to tocto tor to tow fto^r #t cto?r to tom (7r to *tT#k to»tw^ tow 

%t?r to tor «ltw- fsmtotw tor towt mtoJ to to cw to ^rto * 
Ito^t to^ fto 7 ^ to w <mw tor i 




^ 8 . 26 : torpf toito sttopf to ^ to ’to to, srftoto 
<rl^r to i *iRf ® tow to to ^irtow totoi tow to 





8.8.3 ^<\w\ 


^ir^i R>rtRRtR w rirrIr ci5Rk j 4^ i ^ffk >wcb«i rw ^ >mo>«i ^ 

d?Ric-4lt*r wr ^Rt RjRRfa rrT rr i ^crcr' RtRtRR^ttR rr rrr ^trr c^w 
rw R*£R ot41w 1^ if% ^tcRt c3Ric4tRiR R#f i crI^ r% rr- 
cW^Rr RtfR^ ^rtcw ^Rt RfRfRR Mr wt 1 crsrt ^rrr ^rtRRtR ^tR^tR 

RR RR R£R (Till? Ws CRf*t "^5ltC«Tt R°£fR RRR 

RMRR <F>*| C*> RlRG<1 I ^1^1*1 RR RR RR / 

ojRkMgr ^irrr ^rraRf rtrrr rrt rr 1 / 

WT ^tfRRlR ^TftRR# RTRRR 4—->— 

rri^pr %r Mr wt 1 wlRtw R£R3R Rlb«il$d? wr —>— 

^rt rtrrir’ rrt rr 1 ^mr ^Rtf rirr cr^ir^r ——>— 

f<r^jC 5 r|^ crItj wsr ^rIrrIr rcr rrF^rIr \ ** ->— 

ffR Rc>IC<J CRR RCR RlR I MRRt ^Rt^R #fRIR CR W—->- 

t>bR© RTRRlR RR CR4ftR3 RR# RtRf RR 4R# RRRR \ 

RTRRTR CRRrRR fR^o! \ 


^<1 <5R ^TlRRtR CR4RRR ^RC^R OS^CR fRf RtRRR _ ^ ^ 

' RR 8.27: £<r-l<pM RlR , ^!c. s il 

RR RRR CRRRs RCR3 «ir\s«i ^1?Rt RIRRtR RRt RR I g )fe<r.pia ^ ^sR^H ^Rt%R^ 

Rf^tR feRt ObR^t R|$ R>TCRR> >|V| ^ (Tf^rtR RRT R?5H«i 

RRR ^rtRRt RTRRlR RRRR I 


^TfRRt 





«w 

1. *fefi'# <zm 

T*T^il <f* 3 J A ‘ s fR^? 

2. ^T'lW m fffsItfS' -m 

^i«^<5T 3S >< 5f5TJJ rffST 

(m wi m? 

3. SOTT Vi> BTiT ?T5f iftTI. •$*(* 1^5 'SP&TTT *1 

4. CSrl’sMttf CMH '5PTT *IT C^*TP y i*\ 

5. C'i5r»'ll'4'R^(?TfI *3\s ' 5 R Mill 

cril^TI W ^y? 8.28: feif f»t} C?*nFi' W*fr flWHHT 

wn IT# ^ I 

1. 8.28 ir?3 * 3 WI wr^ i wkrt c^n^ri #5# <mpt ?n^ 

CWS i 

2 law* A’}'’ srtt 8.29 a J W #fl«55TI ^ ^ 


ca i 




o 


ST? 8.29: la) jvFT < - .<H , <T'l r *i fr17?*'f1 ?T*!f ’^SW* i (b) ^l^'il? CVWO 

't>''!)CtI tTT*ir >i|<*(l> I 


3 ’£^3* XY < sfo 8.29 b) ^Rrw^r <i\w flfofavfi* ^7 

MI'S 




188 


«Tt7^I1<f S||VS<P«rl»l 


4. WM XY ^TT 8.30 a) *HWT4> 3%SFrT C3TO 57?i 

O^lT'5 I 



8.30: (a) v= (<i s^i ^i<i r, ui w'.•%•$ oi*53 ^rr =n? i (b) ^r{i*ii?i t^ ? > c t 

<*i$M ^INT Tg I 

5. opr^r oHTi*M XY W* 8.30 b) W <rf*IF5ftsiT 4^ cmtm 

i 



•wsr '^Jsr i 4 TT?r 

(Refraction of light) 


wprflf^c^ i ^1<iw 

^Slfwra CWtR %W ^1W W ^?TOT<3 C*fa w 

fwHt %7n^r *lf<ilb'* ^ i csrrn^T 

ftv# fgOTfSfefD ^ '*m E = me 2 *}$■% 

-'i^l<p<j c f f^^rr <p<ii i f^trr ^ 

^TfP wtflf^ <tf<PT ^ m*lfwl!75 

wr 'siiyH ^ ymiw ?P#tir <?rr i «f?r 

TTt Wlf*ft5T fbf^v^F *lRj*hfi3 7#12T 

C^CPH 4 1<J<'®I(.'«’ (?# '3J(,»i<P (& fs e,C,«l<1 C^rTT' 

Albert Einstein (1879-1955) 



9.1 ’Jflt'TtsT tfpswf (Refraction of Light) 

CWSJ^f 01C*H C?T^ (?T ’SflpTf i3<!>fb ^fJSf '3|«iS ^OW <I>^ICV5 17f¥ ^f*T 
%i# ^ ^ I l£)<I# C*(P> f^vfW ^TfStfW ^Hf?T 

w ■srtf^r m^rr fro 'sra w (7T R^sifi? msm 

’srfM^rr i ^isr ^rrw ^t*fjpr wrt stppf tot i 

c*r %i<rf£ ^m\ *£& i c*fafi> ^r -^rtf^^T <5rfprr c*rrfw 

^r ? 'srrsm 'srr^ ^ric^ii mt <i><h «rf i 

^ c*fmpn?r ^r*rr#r ^rsm %r<£c<s% ^ ^pr && srrajsr f%?<rr ^ 

■STfSfTW 'STfPTW *FT f^W^T 3ps ^Tl^ 'snpTRT C^f I PTPSff ^IHT < \ V \Q*> *T# £tp3R>T>T 




TOTO^ TOTO W fejf CTO TOTO W (TO W (7# frfirS TO TR7R TORT 
firt^PRRPfir TO fang CTO TO3T CTOR/s THR I 

SfTST 7 ^ TOTTO? ?lUl(,q TTO l»'5<M TO^IM 

to ’$f5 «nww toc ito* wi tot % 

i*<Prl 'Kil CTOT <7T ^T'TC 5tc4> < 1 e 1f TO CTO MM 'C'M 
iifs^iMr? 7 ^ n i ‘^tt ' : n > rnr 3i T ^icnR cro c. <3^ 
tMMi’fl ttMhcm ttIi/'IM <TO v «C®1 MItomuM ejfzrTOTTR* 


C5fa*T 9.1: faft fs*T RTOT ^TTWW 
ttfroraiRf 


;j oO'^Ffor to*R TiR vfi«rs *ro ctoc*tt 4TTOfr cm j 

•ii^Ts ■rcto tors to c. ^toto n anr sir to -rcto i to* c#r i ^cro 

TTO i||*MI '•1lf*R 'dfiRMlR* 1 33, TOR 
1 ^ I I I I SfJWl ^MhiI TOTO '’llfacs ■>ilc=ii^ TO": 


v \ v = 3XlD B ms’Vl33= 2.26 x 

i 146 ^_ h/W* 

1 45 '--- 

400 500 600 700 * 3 ^ 4)4 -stto^s- torttr ^tcrt R«<r 

tto 936 I’lTm i fc ' ___ ^ _ 

1.5 4»! <H pm) TO nW ?lf 0-7) 

^fa 9 ,l: <?rrj??f t 5 ^t» : >rC*lfl ^fi 2 X 10 b 77 t/s OTT *TRi 9.1 (OT?r fa^ 

fa^sT TO 1 v Wc.4rt SifaHMlR 5 CW7TT I R’TTCn 

^)^FPI> -alTO n '-‘R TO 1<(7T 1. tfrfU 1 TO iiTa •7>U?i4>lil5 (7T TORT 4lt?K3> 1 ‘OTO 

^UlITO fsTO mTOT I 


9.1: 9-1 f .^Fi C*RflWt ‘sllPIRi <TO «7<e '?fij «?« 


itppt qtn^ sflTOT CM^T 


4 jR5Tl«n?5| v = J x IU*ms -1 / 1.00 = 3* 1 1 
v = 3 X 10*ms -1 /l.00029 = 3 X 10 8 ms _1 


^pr "Rnrsi 

LOO 

•fl-sM 

1.00029 

TOT 

1.33 

TOfTTO ?7F 

L52 

%r 

2.42 





p = 3x i0 8 m£~'/1.33 = 2.2e>x 

qraraFi=WFr = i x I l) a m<r _, /L52 = l \ |0 8 >rfi*~ L 

V = J x 10 a m«>* _ /2.42 — 1.24 x LO a ?)7s~ 


u) , rn7 T l 3i^rT cn c^FTF 

C 7 ^ fptr isrx twrw 
■J«!4«W/3 C# fer ^ i 

-^nrTW tM^vtT?) 

Mr w i ^TO«T 2|fs>iNil«!«T‘ 3R5f 

SMrt rw rtcr 7 ^. crffc 9.1 

CW>«t $£R(.te! 

9.1.1 ^tfj 

2jr»^‘U>Hi ’FFT7 CR f'Pl'r&vRT 

^fCFT^R M (sWm ^TRT i 2ff3R*T?7TR 



9.2: wrsi uw? c«n^ ftSw rww mto 


C^TPim T 3JM STOTW Rt*fl CT 
C 7 ^ 1^*5 CRUF viRsfi? ?T? RS^RT <RTR M(4lf@qi4. 'flRtCR'S CRS" *£| ♦ra*' RRIT ^^j/T | 9.2 
qtTR rtcr #^?r crttcr* rrr ■sfriir cwr, Mm ^hxktt Rrc?r 

3V54ifa i s Rf*5pr C‘PiS'.‘p cro siFs-mrh CRfM i 


qfcmett WT ^ : ’3rMT3R 

#ir vfjcTS ep? fM 'EM CR 
4513*1 fb ‘J^SRI R»ER f'lwfe 
«HF'54M Rl*fi CR^ Tf^T^T 
riffr I 

sfowra Mm ^ ; ^nr 

RlRif.RR sifsRT^R^ fij. IwfjiT 
RTHTuRR ar5>ir<Jl^ riv, ^RTT'T 
OTT fc^. '#54lf<r3 CRRT th 
Ti?S 



TRWSl -JJMT® 

’ 0* -. 

-*pr^n- ^ 

I^T 

/'Jj 

i 


9.3: SW^I '5TT»fTST tflW VR RT»tR?r qT-TRT RST3 "'jiriRT 
iJ ir.^<i Ikrr.'v' | '. < Jf. < r- RT?< i ■srpsqTSf fiWE RTRttP* RTRFT 
•i«I?I " 3 TIf.c-|| s 1 *ii ffi iC<p •Jir.'d RR I 


7^ suit.', - ri_. sin d : 




■sis> iifvs >i5«t vc r ( ? i< ^tspttrt <p^ti c j p & i c.'S «iiflc<r i 

<ifpf efs-fsT w-)f& <rrspr sisc^i n^ = 1 fsT*tt/s ‘ = TlTsr (^R 9.3) 


n 2 sif 1 c^R w 
H 2 < <9, ^fK 2ffew. c ra- *1$ 
'3<1C r '1l<P Rim 5 

^rlTi<r i n c^R ?c c 'i ’'srt-rat ok.«i<p >i»i*i 

’®TC^ 5 v 4 r l *TT 5 1T»r <IM“ *i c r l ?fr ? l C-s $C<1 

wf ^t <™ 

•Tt I ^lc<? *T*T <PIC'S C < IT<|I1C^1 
^ n c<iR i ^ic'sri 8ffe 7 Rrc e i?r 
Mm c*rc^ 

oiic r * r ii $m<iM •rmw (?n^ sji^ iw 
^t?t ^tj q cH'fi Rt«i» 

C<C4> *nc« I ^TRW ^T*T (? IC<£ 

?WT *lt 5 iiC i l ‘fRTfT *W?I imtC pp? (.*'\UP <^CfJ >lta ? |IW I (^M 9 3) 

£|F\!>'>i<h r*icsi ^icpilb'ii <imi ^.cws! =s^'sn^r^sit^rr^T?rf*tT ‘^r^x stFs^iw® - ^f*ij 

series. *TP7 ?rr^s ^c«i ^)<pR ^f*tj ^ 13 r 7 H 

^tt^ttc^t 2Tf7r*f <r<t im*T ^ oiRoISl ^fc r *ii ^iTs'PINT'S im \ ^Fs^ltR 

SfMpFTs $C<1 ^ <P^5mfpT £jfs>ltR i S 57<T (Tf&t I't'Sfl <K<1 ^mH^r '■3‘ ? i^ I 5 3|T' ! TP5 7 r 

>^t c r <ilv^C'© *n<K fc i fiilvs*pp|*i <ii^cs *iic<i> i 4 h,'8t* S*tc<w ‘jcbi t tp$ <pm ^Wr,s 

$C C I 9.4 ilt\£>l <K«! *t*l I 

SMl2Hl c r 9.2: 5js]j^ ur^f 

<pr ^it^T 

iflarretCT ?Itr4T CTW C^ C^>T ^ 

<ft?r i <i*i , «ic < i cwr 

©'S*l: ^TC’t l»W('. pI *> •{Slff’ 

’firar*rw i ift 5 ri (#t9.5) 



sin^ 



^ 9.4: 'sn*-'f'a»i rTPFT (Trf^t 3f&\ 'S| id'll (.«lf*t 2sf5<p|*i's» • 





9.3: 9.6 ©frrs- c«NlCTt ■'tMtttft <mfl fsg ^htor qf?w?r -rqtcot /7, 

wirra swcte. i fit ifpf ^rpr w? 


rii sin — n 2 sin (K 

\j n,= 1 o 

n 2 sintf 2 = fh sin 
n 3 sin #3 = n 4 sin #, 

n~i.5 

" \ tk * 

n+ sin 0 4 = n 5 sin 0$ 

e? rV . 6 s* i .3 


ekj 


i\b_ 


%,, v« 

713 sint?j = ns sin 

\: w 4 

o 

II 

X'/x 


9.6: %%-JmnoRT 


^3 FJOT'^MR ^Fi'hfT I 

<h = $5 


or c-^ic.'-i ic^il jpfot <?& (.‘P icl ■ 5 itc e, ili»t op^ 5or‘ 



9.7: { a ) ’^rlOTt 45 * <3*1CT 'UNfas 50© ( b) ©TtOTt 60 17 
C"T-i l 1 -! ~V t ' 3 \T r TZ CC?J 45 C*FlOf 2ll i^N * 50© I 


•Sfri^r 9.4: ^ T5R otw #ti 
n = 1.6 TO 45 ;l cs ssff'ifjrs 
5'.*1 (.5 I \©fr 9.7 3] feist PPTOt 

prfhr *rt t for ^r><jor? 

■5359: 'Sl'lV-stt TSflft 
n } sin^ = n 2 sin 

iFfcSfT 

sin 0 2 — — sin = — x-4= = 

L n 2 1 i.& \f2 

0.44 

= 26' 


9.5: 9,7 b *w* ^^tt> ?t% 60 r 05 ^ r^r^i *^R# ^mnoreje^f 

45 Q or^tof i'i5l«i sTrs^Tf^s - 50© i R 3R *p'$? 


■&S?: Tjfsjfat wtfrr 






sin*4 - sm t*2 



1 / sinoO '= n 3 sill 45 


9.1.2 ftesr 

c^FK^rt TOtor TO trWi Ft tot 3Tff fetro tot i w 'toItoFi fTTOif cf to 5 
tstTOt) toTO to cto wto tofi totsfft tot #n cto to fFi i tto 

TOFTOS ’5lt r 4tTl #tf TO ?lf*tl CTOF ^IlfcFFVl TO 
TO I fcfsrCTO CTOFT ttoTOF <T%T m TO# /\ 

TO i (#r 9.8) £|TO fro TOtoff TO# 

2frTO TOFT FTO TOTO TTOF CTO 1 TO~ (TO3 
f^TO - 3 $fi? toItoft to 3# cto *ji ta rtoi 

CTO TOFT TOT TOT C«lTFF TO CnTO S CTO TOT 
TO TTOF TO 7 CTO3 TOF ft i 

raw totTO tto* tofj frif v itr«< i 

#TO$ C 7 # TOT TO# TOTOT TOm CTOf 
| fgj’ijfCfl ’iTF# TOlTOF ?lf*jT TOTO "TOTF 
TO cm TO C’lr^ <F ajft* C%F TO - CTTTTj TTOTOT TOTOTFTTOFF STO IfTOt TO<T I TOFTt 
TOTO TO# eifTOtTOTF TOTOT TOTOT TO?F tror Ft FTOF ^TO FTO TOF l 3# Ito TTO 
<T?TOT TOT erTTOFTT?^ TO. TOCTO 4TO ^TTOFF #j|C3 TO TO *im*T TSpTOFT C?TO 
TTO TOTF FTO CTO FTOF ^ICFTTOTT TTO TTO CFTFf T#F TOR - -?*! TOCF- TOTO TOTOT CFTO 
ferro ctof tort cto tor fto tot i^tot totof tot cm . m'?F*i cf# giro cFiTOTifroF 
(#t 1.2) t , 


#1 9.8: fyrsfPR sjf*j] tro fstSrPR 
jfafi Nr. 4 ? 1 C < IC < i v FW 


I n i 

9.13 Wflw V ‘ 1 _ 

silTOl TOW (FFTCTt FtTOTO FTTOTTOf* TOFFF 1 t»- : N ^ 

CTO CTOt TO I TOFT StTORTS^F CTOT5 TOT TOTO " ‘ ! \ 

FTtF CTO RtTOC-T TOTOT CTOFT 3TOT #T 1 C^TCF C#l 

TOT l TOFt VtCFt eR fTTOW 2lf3FTTOCTO TOFTO tft ^ 

^ 9.9: TOf ■£ <S1M ^IFH ar^fRFl 

^TTTOTO dwTOTTR 1 2|3T*| TOT TO 3TO CTOlfTO TO^I 



195 


m»hH 54 ^5i?r 's^ <?#t 1 c^ *rft?r 

T^m ^fsr -stts^tst ^ f^strr *rt*w (^ 9.9) 

n 1 sin £4 = n 2 sin 0 2 
n 1 = 1.33 




1 C 9 fW C^f*f I 
^n<rf?r ^tzm <#*?r 


"t*rft> 1 c«fw i 


n 2 = 1.52 
n 2 sin#! 


n 1 sin 0 2 


n x sin 0 2 
n 2 sin 0 1 


= 1.14 


= 0.88 


^fsfrs C*T T5l^ ^Tf?T '^T i TfTT C<<M0® Fft^ (71^ 

differ Wfe© ^ I 


^pfirr %t: 1.82 
%t<t^R trr <#T: 0.55 
<Ff^ '8°1*ilil fmt: 1.59 
fte ^lUl W: 0.63 

(^ *fflsfR'Ssl(.«1 7 fT*rfa c f'S Tjj^- '§ c 1«li %7il^ 2jf^TT9t°^F <U<l3j3 *Tt T*Wt 
omH wf^ri) 


9.2 



(Total Internal Reflection) 


eifewr <m?r ^irr ^rr ^c?ii%t ^sm w 

sjc^l'SrH ^?r ^Fr * <w«4>N ^t ^ *rr*iw w^t?r ^ s ^ra' #w 

wfcrf ^sr - ^ g(R>%poiw<i ^r i i£# ^r^gf 




StfcWlT. 21*l*»^l*1 *t'W a||£r|F3> ?rf*lfT» V T» : I ■^Tl'fwT C^-J^ 5fl«TF*r ^TT'iTC^T 

*r&i£® 5?r "sitjeji 

WiWf 'i)fl 5IH3f <®7T C^r% ( i£j<i2 <M<i$1fl otafe», *lfe>W(tf«T ^ 37E5: 


Mi sin^i = ;/>sin 0 2 

«fvffc. ?if^ <y.\r& n 2 ^r «ter. y i c*w ^ ^ i «Rjf *n<j> sjwjv 

( llj.) (m* 4^fT? 3Tl^n9 #I| 5T^f < rt t i firi# 9.10K fifSWI -itf: 1 



f*m ■of^ffl ’1‘ff‘T^lTI '^TT^n 2l!vsTi#f« 5T?T ^fTtiTWI 2f%5Tfl%« 5^ I <7IC5.''S 

hf z Cvlc^ ^ 0 Z < 90 0 vTRiffsf , \ = 90* vsm *G[ 

■afr^ i&w an^ c^n?rr w vitwt rm stfrc. w ^ = 90 17 ^ cto 

■ 9 tCf!1 ar|7?T|^? 2ffw%£ VTz i f*, ^ ^1 — 90 ’ : W £5T? ^FPlT^ 

IftSHt sflFTl 

sufa 

nj sin90 = fi 2 smfc^. 


»i 

sm — — 
til 






'friCfrsj = 1.52 •irtfiFM Mj = 1.0(1 ^rrtfs: vii*im <W: 

i /1*00\ 

t/„ — sin 1 (—j = sin 1 (0.66) = 41.8 W 


rfc -W ^T5 r.Y^T* «Ui**Rp "STTWl 
vSTtcTTi? <jfy| 4 1.8 - cvl r.o c*rf*f 
•'aii'trcR ^ ^ rc& 

^ ?n sre ^r^f<T rifc^fs’rc. am 

=TTT7t oiivwi 7]fR vQ^ feteR rwbtc ^rg 

*r^i ^ ■ff 

l rr~fT3fr ctrrcv c^tc 9.11 

^tTTc f^5P- -Sfr^ira TTT^fRFT 

wi 45° 5 lfff> ^fr^wcRa ^1% r<pR 
41.8 ° (MC<> wf«11 iiW 'ff 

•^i , *l<|*j ,r - f C{I'i>VFt«'| 2T£T | 



ffr 9.11: ’Rro sr *>v 

T 5T?F»#N flfaTWR I 


'Sltl&fl'T 9.6." 'Ilf'fr.-s o:5" ^|?fW|Tn 4H!r,'o F?*< vittH »W? 

^TT 2 W? »lfsr c**r tf r - sir 7 1 (-^] - .N7?l 1 ( 0.881 - 61.6 J 
tucry 45 °. (fiijrif m irft ’srsTrj^t tfi t fvret rt i 

9.7: L4 5 tfljOTIWm ai^tb* R>CTOJ OSR-f CST^ 75 *G5 W!*57 
l <?fa 9,12) ‘5«T\ ^*1 ^T5To W|«H»i RMlT’ *Fa 57HT 

Hiffi '3 

^5w r TS|ypn "STM 
77] Sliffy — n ? 5ln (\> 

1.45 tf sin 75*' - lx sin ii;. 

‘jin t^ - 1.40 

r 5fT^*r( *jf||.i sill (A 4<i .i|<( : tyr^ ^ 

i<i i tii^c.i * inwraft ^nwi 



sft 9.12: ^JFTT 75 

yrtfjn iZV | 




*Tf 4.W ''ff ‘•3T Sf.^lC.5- ^T»i»T5" VT«T 3Ii«lT*[ r.Vl^r; 

ari«iT^sf wrnm sft*ir\ r.w^z sn wt eisrrsr 2 js[% CWt ®IMI, -3^ sgtf® 

i;wt <j >iTvp i<f>\^\ ■wf’^rt 'sfi <f ffe* sn^r 'Qipr® a!-c>)^i s e?it i 


3 $ C*TjZ FFH Or WT 


5I,,,{ = TTs = ^ 

a. = 43.6 


^>f£5r|; 75 ‘>X WlipTi "srr^frS'T f£*T £fffrt 

cilrotfe rTl «htf •sfpv^tH 
I 



^i't *i£vT 


9 . 2.1 swj 

<Tt*Tt <3H^ C*T C 3T^-1T ^T3T xpltitf ^ 9>1 3: 555 ^ ‘* ,,lq 

<*> ..#- <-» i- CiiM ■ s pf ^tfhi'iEi^K af'&tfWrc feu 

^5JWt #57Fpr c^fT^- '31^7‘? ^T?R;?T 1 M 

„ ^ wi| «R£?I ^T?T 'Sirst^TI 

c*mt *mr c 7 * *m cro wn^ ~ . 

W*£ C5RT ‘5TT *fft *gf 

Tfryps^f 2)fk*|>o>| fer I «*J. uft *T*\ t TTT?n I^CW 'N^M ^ gfC*^ ^KJ 3T*f 

lyptcn ' 9 n#r TJtata *\r wj crc^ 1 

■■^r-I^‘113 *FTC^ fsf^T rtf ? 1i<K t T'3 -MM! ^SkICTH 'R^FJTf ^Mnl T3«TRT «i5»i I ^T -1 «ll 



^ 9.14: 

^W< r ^6 ferers; tm 1 


'i<ii* 1 ^rar s? |<rt?t ^pt cvpt -Sw '3T377T 
^i^Tvll TRPJ c^f I 15TvT TtvK ^T <1l 5i;.J| ■^ c tT 

^< *nft<T ^rm ft* -wit Trsvsfk 

#5W T^rm ^rr^i fsj^ T5t[ 

-1%srfrT ot srtrr 1 (#r 9.13) 3 t ^M-a #^ 1*11 
f^r?r 3R*f^r hF»:i ^RCrP ^rsTs <hand> U5T?T 
xsr 1 

C'Af-Jsit TTRrt <k*rj; T 5T^t 

3( |1<| n=hl *?(.<!'? i^nTJ ^ > |C<i < .l -H l*-t i lL^t 

(?fsfT <If?T «^hHfD t^nuRf 3 t<iv? 1 

9.2.2 

vi-t\ii ^ki* T sfiT i T / ii<i(' J iii‘{( , J «'i 9 iiC c P 

c*rt Rf^r ^tirrt ■ p ff^r ^ <!> r^?i 



to 4 i tow wm to C4 toto c4%w felt wr to to cto to 4 <to 
41444 C4ftot4feft 44 Tto ftor to°s, to TOrsfM n c; w** to i (to 9.14) 


9.2.3 totot 

TO4r 441 ^ vjflS^r toik 4W 4ftto, C4ror to tot to cto 4w 4t cto 

feto* totfwr to to i to# ^cro 44to^ toro 4tro 4TO44 4ftto 

CTO I 4to «rw tot 4TO w 4(C4 #TO TO 4T4 to TO^TO 4^44 44C4 
to 4iroto» toro 4tro cto ^e€ toto «i 4tcto to4 

9.15 to^ 4TO 4C4 4M 4C4 to® “to i 

>li>$r«tC4 C44TO4 TOT 44TC4 TO 4HJ4# TO CTOTO^Tf TOTO. l to4?T TO 4TO44 


444 to 


t°s4 (to I to4 TO 4TOT to 44^ TO TO° S £tftol4tw 44 I 

TO cto wtro to# 

TO tototo TOf4 444 
#Wf C4H CTO 4TC4 
TO\ ‘3C44R4 MCM ^SC4 
4TO *ff TOtoM 
4fto44 TO CTO 4TC4 I 
C4#t toTOt°s4 CTO TO 
4l%4Wf\C44 414 jC4 TOT4 
444 *j4 CTO> CTO TOT 
Wf4n©4 C4TO TO C4#t 
TO4T4 414C4 
C4T4C4 toTO4 44f4 
4'St44T C4#l TO4 - 



to 9.15: 'srro.fTO 4sw ^iTOtst 4raw >iHfi>4i C4*rr to i 


4ftf&4TW *j4 CTO CTO 4t¥ 4TO TO C44T TO 4T I CTO^ C4TC4T 41^4 *p4 44# *TO4 
fro TOTO 444ft 44# (TtTO 4TC4 44° v TOtoH to4*TO4 W *TO4 44# 
£}feto *TO4 to^S C4TO TO4- TO TO to to TO14 4tTO C4TO4 41CTO toft4 CTOt 
TO^, I 4TC§> CTOT C44T TO4 C4R4T "4114 (4^! 

44C44 f4C4 #'§'€ 4K44 4tf^ ‘5ll4C?l TOT4 444 <34^ 4T4C c 'f 4l a lC& C^Wf 4fW 
CTOt TO- C4TO4 ctoCTO 44 CTOT TO 4M# t34# ^4C4f- to'S ^4 4TO4 >l3lfi>4t l 


9.2.4 


^T*ITW Z^ %lfe><P ^sl^W 5 'a|\oj'« ^ ffe?T ‘ 5 ttT^ CWT 

^cro i c^rti^T ffew?r fer ^fi ’ttfer ^r <s\^ tMlm ffewn 

fer w ^ft^r ^ i ^ *ej®t 

c?NTw wtw fro wi§<\ w ’srtFTT ^f5^r ’fas wtw 
wft otStw ^fer coffer & c^fwt few 5 ^ 

^<r i 

w w 5 ^ w 



^ C’e'ow^ wt^r c^ (core) <il$«s ^ . . _ 

W( 9.16: ^“WnferM wrltwtw 

'Tv*tw=tWsfT®(clad)>^^^fw q^ W iiWCT'=iiBiTCTO«nai 
(few ^r^s c«'own ^t*tw (cTO) sif'a^luKw 5 

<nfe<w w csfre cwfe i 4 toft *ff stf^Frc^ ^rr*ow tot 

fedFF cw^f ^ ffew wi^swr wrw i (few 9.16) w^i^wtw fer ^r^rr *no *r« 

fwitf^Stw fer wiswr wtw ^f ^ w^ ^m* M w*w i ^usjh ^upir 

^r pw cwfe ^c®t wtw w*i$<ii w ®wr wf '^mtw w% <w^\<\ wt i 


S‘tl«.<i t f 9.8: fe^flw *{£& cWw '5[5|j -9^ Pi’i^jh 'sjwfewlw <pl«H Iw few ■'Ttfewt wlw 
<5rtwiw fes <fe*fwifw wTt#*rfetk wwara mfewt wtwi c<Ftw -wfefe® wifew ^ 
'®t^t®l% wifewt w? 

5uici?eii$$ cw fertwjM wifewt ^w ewfi? ffej^, c#fa#tw ^»tw c<rw 3 x 10 8 m/s 
fes <fe*twtfw ^owfen^ c*m cww 35,786 km fercw wtt^ <7r*rtw ferwrtw 
*i lfe\® i£|W\ fwfew *31 l*1C* W^JW “Tffl£W 


t = 2 x 


35,786 X 10 3 
3 X 10 8 


s = 0.238 5 


w#wtw w cw fetwTfw -wtfewt ^w cwl^ ^wt^r 'srt^m cwfe cwHffw ^ 
wife^rQ 3 x 10 8 m/s, fes w^tw w^wfcww few wiw ^fw ^®lw wfe^r 


v = 


3 x 10 8 m/s 

T .5 


= 2 x 10 8 m/s 


^fl<i wi ‘ i '\c&'& 5 ^^ ttR, (/? = 6,371 x 1O^km) wfewicw <pw ^ilfe^s www “WWiw 





<5W(«?f r ' '3.9: ^ITr^iN vfi^ir.gti t.'WSR 

«t%3TI?n^ l jO ORt ^TITJbH Spiral?<C 1.45 
55=T, < SM 3 17 > 3TTWi^- <ff 

$|Astf r ’*i 5/^.1 Ifl 3T»n <Ffv5 f5|?iPJ® *3[T' 4 li , 'i\5 STJ® 
3WS* 



•=i«iruT 



9.17: w^ii*oiiw ?Fi^rif.?i«i c^r? 
-g?ii^ arnpT^ •*i e ( wressiFi 

£li’3«F»Ti.l 3P 


)\i = 1.5(1 

ffe = 1.45 


/1.4,5\ 

ij c - (yTTy) = *F7f _L (U,V7) - 75' 


wfnpp 75 0 ^kp 3t?t &m cwi pwtff sprain® 5 ^ ^, 


9.3 s (Types of Lenses) 


^tTTflT "aesn ifl^X , *K5*i WTSF’fl "srsur I 6 ^!^ 15 

caw M7H7 wit?ti triers <^*n?rr 
C^#f» (^Jlwtr #51) 55 wffaT* 4«J^TI fef\#si ^ 5 ? (W*n1l 
#»Ill 1<? <5f?FF tjl i \ : -i){<W'$ V?T4 511 i CS$ WKI 

■*l1'5f<f*l£14] tfFSfe*' 55 ^*m\ «)<Ki4 55- ^775 'Hef5 55 ^flTTI 
55 i ’5TW il)5 Sfrsfa'v 54(75 •Tf 77 ! v !4ir»"t4I F^F' 

(t5T?! ^5<f| | 

1??, •SK'sF -anTTIf I^OPf f.5 TT^TT FiFTtF Saf^f^? 
val? W 511 f?® (7T wsr C«w four* Wl*T *15^ tfpsftw Taft 
55 •-!)<•: FRF97?i C*P8TFfl 5T55|^ 55 i WIWl ^iFfT 7«F5 C’nOfl^ 



5ft 9.18: i*Fi> S=^r * 
alWI 
53C2??4 




•q]5f?pf ±\<f> <B|^fg £*T»n r^WfCM ¥1^.' !T*T¥l 'UiTii <K3l 

-JTi^Tl alrjifwi MW <rR5T?l Ml ^fT>vfe«rW$ Mv C¥ F*Wt?T CW¥ 



9.19: ^ =M'f>«i ’jfp c*n=nas5 =ry»i foww mi Ttm 


<v©fl?l ■OT-T ^ 5 ?ff W- i|<? CMS C 0 VSrW*f.*? ^ CFM ¥H? (MW 3 M? 

F*f¥l¥ (*.«TM i| VT\ I) 'ajHftt «JM CM^T friC!T 

<i^ fe^w csitr c^t *rra- cwtsms ^t 
FM3T3 CMT 'il ?T^¥ 5$) i C¥ CMF C5Tf* t'Srf^X^ 

CWT FTi iTfecMC 5 ? ^«st (convex) 

^m#! cms i c? cmf fora* ^ osil? ewi 

Fll c?&. '*j<i sm w*i (Concave) 

(^nfik J'^PTlfT CMT ^r I C¥ tMSF %fMTr*f 



>W * *,f 


^ ^| 1[T¥ ^ i^fQf^nt ^WltfW ^*T e»Fg 
Qfrft Ml I CMS^JvMF ¥T«l*lfl7W w**l 

1$m t^iw W MI 9.18 C¥ tTMs f.WlCM SCITCS 1 


ifr 9.20: ^ ^njif vsm Fai^t aiaiti 
WS siMillt 151*1 A»RIT«1 ip vT*TJ i'AJ^ 
arfTFfl^ srPtr *11 l 


CMPMT £f?CT^C 5 ^ ' Wr.<r> 'SloiC^is. 'clra^l Mtfft ■ii'S'r 


A, 






*]pT 9.21: C,M¥ CM5r Fnffl AT'STIT ?f"t[ 

®Tl?f f.¥il «il<isf ¥13 ARl, ^IF^'I '.MST ftrW AI'MF 
ailiyil*? #0 1 '■ H? FMf •“’(R-STTA AT -t't.n MlWTJM CMT *TFfl 


twr r *HMi CFC¥¥ ^TF r/-ri% 
^0 >tnn^ < i)t # C*H% 
Fnn*f MTMS M7F ‘TICS fejfS 
MC31 '±\t C^w- 

-3£K?r=F C9wi Wi 1 9.19 C} 

ii¥ C 2 c^ 

¥T f^'0slC»H 

<TFTt t ^¥?¥ MM «'-si'r*^ rrT^f MMFRr 

wi Mi*- ^n¥?rr ®rsnc 5 if lit 



TirsntH*! nmr <im i ’Tr^n c^m ^ «t?f <&&*r *n«far 

^TTTFFr L'JC'f'-i' (TTRn (.*[£^9 MlWilT '>flv|«r» iy<j< 3|k„<w>^ "’ifa’Mn <H<f H^i l («U*M 

fac*r> '®i*i>i(. c i ^tFit c^irc v f!5 <ifW'S c«i(. , ?!<j ^ 2 )C^u*lrr *nn?nr "sur? tf*f &-f» 

HiFtm 2jm TWTI ^innn <$t fer ff? ?ot 

SUM HOT FftTPt 'WITF #*# TpT fcfl C°fCF >!tf»T<T'L>t TpT FiT I #f 9.20) I W^im 
^ iff TTs -^F 337T ^tC*TW ## 5pr 
jjf*0?r fc<j» c°icF r Fs cfH <Tfir 5 r i *tfk 
tThT^F^T 9 ]ir ‘tfD ’J'T W5IFT% ?<f 
■^Rnt f/t ■®rr% ^r ^icni-'n <rf-n c*r 
1w TOT i£!PT?? 5 C^tBr# OTtF felt 
CFT s/.iic^ ‘5t*f CFpr f^rprfur i cfff 
(T ftTRT CF’TT'T m CF^ fclTT '^l(. c 1!<* iTf*ft 
F'THT 7 R?T *tfET (/Fit <fl?f CF tw 

9 ~W& C^lt tr t*1’*!W« ^1 fnl 
c*mF7n#r9.21i i 


9.3.1 '5TF5W (concave lens) 

civr» ^<T i.cj 75rTFTI WTTTRT F3H 
TTTTCT *51 will ^STC^T 5\5«1 v S|1?Mt l*!Cil ^IIWliHl <ncdfs!®ltw- C«ic«iil CFTHT Nlwiil upfiC^T "N r 1 *j«i 

C*m fcr NKTiTIHl FTFT TO*IRF C^T FHTFT sWr ttk W ■NFS^r (7TC7? 7t? 

diFB" *twFT afsfj^r cs# i 

’SrRRRl C*T Tf Tt*T -mw CH&tf&tR 
c^mtr t'lfi* tjiV^-ici $ $< 11*1 

TOT Blfaftw* ^%UT ^ I OT^T (TROT (<J«fTT5« 
li'i' <13? FTCFiT "FT^TRT ^fjU* vfl? TfSITSFF 

m*TT v l , $i/ r l ^fcHlfil -9 S'lM TFT C^fflj W%Uir 
•TO?I 

siti-iHi's wrr?^r wt ?raT 
<llFj>Cy 9l^C*i *R/T ?(7T v£i<f»!D 

1^3 t 7 FT'? 3 T W%l?T I (71?' Pi^Sc*p F7T 

cw?*i cFg c ? n?? <5? cnFm^r 



5^9.23: 'ii<I'i«^ i’.ci Q-*\-p, '"-tt'STT tVj Gi ilKliT 
-aif^nrfl ijf-n ; Fp^nn 55? ^ 



9.22: tf^TTfRI c-9*?| 1%CS 5!KI<1 


w*s<im ?ir*f| ^l%oi ^ 1 




*10 sit &7<r* I (sf% 9.22) 


s ia'3R C<isiUi •J||3i«j i£pp* ftr*F- r.qft^ Wr 0 TT «?p®iCi *|lfl\o|aj- WPN 

^^ 1 ?! TP? tfdPF? STrCRT 7FTT TFTCU 'Xis^RT tj<v^ 3ff0- ^[T^TT 

fTlfPI 5 fklit ^n SI0 C3p|«M“i RER l RSfOTR WiI 7RTI 50T iR# 5%0 
*0 iftf* Ijpf ^T *p! 0Pp!R tWfr RTCffffo 50 5Ti50 ^5 I -Sm^TT 00* yf? 
^TETT T^T^75f?J fa*ttf!C* ‘*10 2jT 5 ^RfTS^T fR 0 l?l ? 0 ir. r !l «IU?il^ (ffU'INw ‘SC^I 

iRfP* "STRICT iRlS •RltiHRl 50 ‘SRij! R0- < 7 ^\ 50 7 !T0 (fafa 9.23) 

yfTE«Tr 4J^fa 3.055 <Kt^-'' 51'1'5 c i RfRl iil^Sl «J1iRT Mfifa* 50 ,»lGi ./0 •Wf;* 
i *f*TT •iW ^ XT 4=F3T 

^<o=-i *510 SWT 500.1 .5 

f5fa 9.241 facjPffflF RSPSr <i»dli: 7 

©iff *JCff fspf| *F5ifffa y fajfff jL—-/ 

i*.»iC*ut sr YR 4tT ©*f 0 i \ / 

ffSTtfa 0»Tff srfsfsp# CTWffl U 

50 •'!?# 0W <WTI^ W 6^5 ^3 V p y 1 ’ 

CW # fffrfi 'aR?i fi?TO I 

r fa'Vj r.^iW fffrfl C?T i)0 s '3 / \ 

afl^r 0*T =?^0 I i / \ 

00* VR W* 3 !* oa<i»1t? 

#K #R Wf, \Dlt ^|5)W TSnfR )•* 

. ^ SF 9.24: ^PJ^T m?iqjF >■&* c^fnt i 

M^ii’?i «it«m -lit ypTRT •*«!* 

CB1% 50 I X fP#*I gjfifT^ r.cjr^ ^R^PT *V|ff ff 1 # ^PRir Y f^y Sffsf^ ^| 

"*110 I 

X rr*j '.v0 sff - n IP WI 7 , tii^ffr ^10 t:.*<j ft XPOrfF- '. 9 0 '10 

5 ^TTR RETT ^IvsGi ^TPTT tiin? fi^jCV^ 30 0P*R 00» mc§iq\& 3ITe‘ viz r.o>| <?|>| r r.^0 

p *°tw 'iiw gpn ct 0 i><i c v p 015 frf*nt 0 00 i iVst?i .v 01 ^ 

t.w&l 1R0 <s}0 N«; 1 'SlPssiT ,.sT01fl fa?rE ^Hff - ‘HR <ifll-*l1<| XT fa0 (SW 50^0 I XT 

FS 0*1! # 0 0*0 t <RT0 fTlf^t 505. X .V x W0* 50f-?I -0 

7P» 51^-01 'STTEI^T yy ^T10J X' Y' .^0 ’IPTI 

T^f 3llli r, ll?1 '0=TT?r 5ilE<l) *IT 10011*3^11*1 '*1*1 <5^1 000 (0if0^? Ri'i* 




•7FTTO 'W* S5 


f a ,i TO c^j 

lb) ^1 «J < n*3s<i 
(c i ^f;i rym\ ^ ®r 
i d) Cc*F» t 


9.3.2 {?^ (convex lens) 

^Sf«T ITO^ i 'ST^StT 

WTH Wiwi CT «JtflFRT 


*" . \ .-f 

cro w r^t «wi*T #% -*rt*-sm *mr 7 \ / 

'ai^'iwi ^iwfrr ''*j!^<if w?^fwr-r s^f?r y 

TWIWfsr #ir cwf to crffc -TFfTO f^pr? to —> y _— 

, w. _ 71 TO 

C3F@TS§S> 5¥ I '5^T C5lfr*lfi ^T'lR %0> m - _ 

,_ ^ izf^ 9,25: •S^tcT d-ir.’lfl &fc'<5u fa (71 'fifalfl *i«W 

>i^K3?h®T TO "fr^^sTT WC*I9 .. .., -., ... TJ r . - - -. ^ jd _ 

?TJ}r , ??in!T ^rr*tT cw^f m**t(.* ^ i 

W T^TO ?TT 9.25) «W 

^t%3r m 

VIBSfc. «W *jfe TO ^r *Tf¥ Tlfa OT?TT C4W ^TOI fatigj^S FST MkJ^s, 

•i|# «5?1 CTOffi C’fWfi r^rTTS CT* RSgfiFS *TOt '^faRTO ( *M 9.26) ?TNIT ’JITT 3TTO 

*itf#ii c^3?r \tm *jrh 
a ?\H to to i (‘TOfR f^iif ^ w 

/ \_ ^ .aft* 3#\/i fl r 1 ® *n? sito #»i}?r f«RP 

to Vm £f' tow w csrar a £6 

' ’**" _ ^ *TO i) i!|*Sf»T «JTWI 1w '«K^IOI £f^T*T 

'ITTOT 3W C^|«IT?i TO 7 '7# 

rvT/ ? c^> 


rwppr *pnjr cmc«? 

wit^j tf?T ijw w AT $?w *£i^. ®Tf 

7.W! t%^r F «WWTPT -cTH'i 5T^Tf i i ^ 9.271 

'SFf^i «TT^r ijn^ft W srCVPS? i??jJ (7^ 

T(1%w ^rrfw Y arraW YOF «r^ 


9.26: W*W ^iTPTi^ pf*j flfsll 

57^T icr|-») i.'TilKi^J >1^1 ^f*IF75 




i A' sifofas A' wt *cv~i *in<r ?w ) f ^ 

alfBftw r.*lffl *11*1 i 

t * ij^nw X f^*x iMif? 

A dRl «P, «IW< 

mV Xl' f^nfs ; 7*FI T i T i 

_ Zj _ 1 v ~. _ ^ _ to**; p vsc fnc»f T tfifo 

y d*'. f -. _ _ 

, I \ WC^i ^ I A* njwj r*ii7jr gfrfft 

y j * mm* C^S 

i?f Vj (TTTSfl 7T^ OTTfT 

9.27: ^N'N*i ltkiT ^tb *tot oyt’t *r$ XO S 4* If*!/* 5 rr Vi I 

^pM *^11 ?T«Ca57 •®tTB5 CFT YOS 

GWT *jfTj STRm frlfa-s 

PC® 'putc-i <ti i tjM 'ijfif <ritw tjWre £<n*j r^fc* 1 ’ 'pin? i-r$* i «xt ^Oji fn^i foe* 
^lf^3T C*J X f^jC* fofpT® X ^^l<\ j^fI if? fan YF ^’fKT ^S y t? 

*TS djf*T V" t^jC® *T*C« C*n»T V r «tf®r«!V I 

PW# JJTC® XY ^SlT» W5V /JPim? «|RI fC? Sjfefofi? ^5* C¥1T> *SC® 

■sfl^HTT I w* (/FTW /•' lil* *Tfffip|fc : 5BI V& ^5lW? TTUt ^ ^S ^tm=T I 
^?ff» tt-r fas cv[?pt5t !• kflra «r? Tsrr sfroPrefo srpm ?tft ^apfra: ^sragT 
flftrcx *ifci »if* iiWT ^g=i mcra 

iRTV 'in<lf'ftC*i -33§ <^WT y £• / \ 

®wt *}f®Pr* A * / %\ 


(3} fwc<F ^irfiT or.t^ [yrs 

?®f?r sr;< 

(b) sinsfe^ffi *t?j i«rt?f7i 

(c) C^^fT Vfl^c 

(d) C5K» I 

C?fT^ 

liWTCfT A!V<11 <?rf v i *I?}^T» L 4 HOl«*t ^I'y 

C?l ?TT 1 V<J'5^i T 2Ji jT£ 



*£]‘=5Tfi7 r S lVlffc 1%?f FPFT TUri *fTC?I I (i) 4afD CTFFp'R ' 5 TT^C3 TW7 t^FpfcT 

Tsi^ (ii) TWT 'pTfiT ^Tt-R i£)*Ts. (iii) 4?T& T53> C^fWT I 

ifT^TT? t K'?1 CWF 7 FPl i I 

scTOst W*T?7T C^PpM ^510^51 f^¥ C*FRFPT •pT^T iWI C S'SW 

<TT»rr ^ I 9.28 XF ^st^r V fa*j<T ^rsf^TJ YOH ra^Tter ^tc?t tc<j 
TOST '5(|*i<ti a«[ X strifeM cfft 7 ^nr 1 X fa 7 ^ C 9 ^ c^pFFH 

TOf F C^fTOT W I (TOPT C^iSfM 5 *! feT W i3W> #H XO ^<PT C^TRT # 
Cir*n cwtft cw ^ror ctt? XX ^<r gn>m 1 X Top r w YO c<r*mr 3*t?r ^ 
wNn K' FP# - ^ Y 4<r 1 XV XY m sfsm I 

<57 2j! l ofL'{ 1 '30«r<ll <\ qr. ■•> < tlF7r 


1 a 1 eifiF’HR^ 5777 CWFFT 9 m P7t3 c T -1I*>,<1 

I b) 4T3<T 

1 ci^&r 

I d ) ^TFR4 C’iTFP^S’ 


CW5? *ttfis XY *Pt WQ C*M<*M ipfT^T Iwf TpTp 9.29) ilPfl 



9.29: fc? /FFfWT ^0*4 fteiT 'W^ GWW 4K ?i?i 

3BT flfefasf? ^Fsff*$l ■FRrirr i 


XV* 43TIT4 £7* 2lf5m^ 

"STW 3FT c^7?7 C^Ef (TO3 5 


V>4 ■'FIM *^<IC % I 43fb *1 

|V««1 <FTWPFlT^ TTHT ^5 


9ITW eifsFRf^ 


Na 


^ i£|7jc 3FT ^ '57T5 

*JTOn ^ stFsf^ra 

C3~53 TOT ^fWRi '3|l^w W*W 
MtTI Tfj" 'ilfO' ^1^*1 tfoUH 
SMUJt-a (FT-tT 5105 

cH^flMll.i 5C*F| ”^ 9 Il C c* 



I b) i TR? i T 
(C J fej^I 

I d) 'il^ <H^*T '5Rf»T 


(|) r^T^Pi %*f %<<f t?I 7^ ^ (|j) ^ CWPf 

TWi «v?^ C^ipfl *n <TPJ7^f 151?) ^JtfPT'T fcjfem CWI7T JTJT rpff^l I 

uQfcffi sfjjifl -sjtt^ *[f®r iipi^fff BfQHf i^i«i $T83F 'fltSW 55fif ^Pt 

r.^rm sn c^ p?n i 


*ms fa 

^Rilfar w&\ g.30) *m 

2f^J ^Ci?-?I fe? c F 

igrtf* i ^rrsr?ri ^stf’ 

■srfc fo#*i ipr^ <n*rr ?rr 

\fl)4[Cc1 r 5\$ ^T*F c j?|7r? ^F3TI5? '5FRPK5i?i 
05l?f 5TJ I XT57 iwft 
>lf^-^i r/ITTl "5^75 ^TTpP efiww C>'09 > 



C^fi* 5^ ^TTW ■ii'T: rjplWF f 5 ^ 
■^iMisr *rr^ 1 ^f» *t®f ^rsfrsj 

pfe OTf $$ ST^T ®Rj 


9.30: '^Fiq^r 1^33 af^a a* apir spr ar? 

«mu ai^sa «iftfn £a#r 5741 


i3%T<R^ 7/25fa CEpT^Pf i ^T5®F^ CTH^PToT ft4s e I ^373? i-4lf.nl 


iFPfl 


i a • at'^r<t^tj wn wipiffi ‘p'f oj^-; *^7^r twf ■srraNflFjr* 

1 b 1 iRP 

(c) 

(dj rsft 1 


•Vtytqf'i 9.10. ^<?*'i 'j*^ i.^/Xi 'jtii'i’jss “HTTS u^^m^TT •V® ft'R. <i~ 1 T- ap-V’i '*iPm *1*» 

1 ' •iT?' 5*i 1 •ffah^jlsfl ©rTViTTT 5PT TT? fJfWPPS ST-S? 






WlUlhl 'JT4HT 1w v lhi < i a»i iWiF ifi>u a ‘■'Ihi-'i \i a "?«[’ 


9.3.3 c^rc^nr ^ twr 

ftrWRf '3'®l?r f»i»?l iQT*f 

>ii^T <ym$ c^K-ki M1%^ 

£wr>fi*) l ^TTcT WW 

^ ^fT C^f ^ UR) c^fpm Ml 
C#l, *IMI4 ^t«T <n$?RT "■aliww u?m 
r^fr urt (RFRPRT cwys t^t 

^ i 9.31 tefac-a (.«ic.' s i<i fu*[fs»f 
tort 3ft^rr (rt tu?t i%j[ irfrfrt f^*tu 
fafwu C#f O^fKRlt 7=1 I 
ife 4TO1 FT* fe 

sffuf^ Cafei ^?rr <i i *i *tt — iH'/i^ft* 

«i)?^ 'SiRMl'il £uf% | Tj^ff 

<T5 • ;> llf\»(.£< 3 ^<i s<n (RT5T farf^TCRT fal*RT ^tfsiTBI ^RT/RRT ^TSJNR <TRTT 5UI 

9.3.4 c*it ,J i<) W5T 

<RT!RRT >r<rc^CTi af^fqu 4 M*m ^ifjRit 
<Rrf?r F*Rrm i c^n ’fpf Rfu*j 

^r->c«f4 w® (?fs ^tfm w (Rpr 

slic.W IR^RRT n'-lWI <f>IWI F*RTRT /RW 
£uf?T fwiRI <t5lWl 4»1Wl 

F*rsfRi £urt su uprsrT c 5 !^ f^r i 
RTRI^T 2fRI 7RR1? ^tT3<TRT 

TO 4TRITT CaRRTT 

f^peRTt *ieu\s : 3 l t'TW 1 v o(>] i &<J»4 F'RTRl 
‘ 9 TT3’iT^ ~^ ut ^ <rtpi i *tt'S?rt?r froi 
5lR!4f <RTR | ‘n?n? CF$T ^f%? 

’Tf'3?iT^? EfT?RfTT& (RT5=r 

fer ^ cwif i?r«rr?r toir# c»n^ i 

T^fF C®TC*T3 f^TSFiTT F&f'Rifij *\*M* 
? ffw c-^lc^l fog' RTlf^l 



X' 



^f<I 9.32: C 1 )’ wt'-'iti CFR'RT *<i y 'Jc-st < f* l i c^R c^ic'-n 
T^fFRffivP ^5 < r $ onrf i 



wfa 9.31: <FffpI ^Wf Mtt«1|<| f3*f f^f «T5; fer] fgjj 

^jp|<p.|cr| '^-5 5<r i 



w win c*r »>w1iic© win ^rsi^r ^ cnt 

ftW i Cit^r v£i# f?^r Wft «n^r ^ c*piw nr ^ ,y^ 

I'SirJviC-'w \£v» <t\£ ry^UTFi i C£R 9.321 

<£iilZa f 5 ^ W' CtPWS ^T'S?^ P 57^£ '7PT^I«T ^ir^pntT^ i 

nf®i c^fi 7 ^ f Iwr?^ wr ?n “itsuh P 'ERrwn'ra’i ^«fk ^i^m 

^R3! fWffi *\v$m ifft €n 2.5 .(*n*fBW ©Tiwn^ ^Ttff r=^ <3F$$13 3&& 

«Tf! > ^l^rf T^-TO falf^Hi ^P?nrf ffjfrjp 57?} 

/= ?=23 m = 04m 

< Tl'S'Tn^?I?I '3*1 Sjgsl f.vUtfti <ns WTIPTR? '£r*l' i T?i- SK-i^i (s\W C5. if? WlTTfin >1^*1 S 

-"tj-otiw *^7 <rRsm wt i cn <i*^ (7r^i»T w ‘.^17 wf nfw 

<r|7^t iT<! ^irsni^ ‘ i c<rf*i c^iw ir* c^ifr i h^tt '^tti ’fiw ^ir^K- 
^ic7iL‘-a. •«<<i'23'i c^m ^T'Sfi't^ ni^rr^ '/T'T’i^ 1 ^ ijlTl^ ■ 57 ^ <HN^pr 1 


9.4 (Uses of Lens) 


CWI C*ft l 
^l^ic<r- wh^ti r ii 
C^TC»i!'oP3 <7<r5(n ^RTf Wiwi 
C«lWst SOPSTT 5n I ^J'srtTTT ^[rsjTW 

f*r 'rfm* w*# ^t?hsr[ *m\ 

Wl *[1*? I C 5 F'Q7?TT ^55 i^lTJf. 

-il*WW*l dpr*. oTfalflM 1 

9.4.1 TW1 

rF\tp\4 ;i n<r<fn 5£B5 

5*TSfl I -snnfW C5\& 4^17 ^grr 
Wf <R3TO* liR? i£\$ r.eif^is 

csn^<j 3jfw ftwr 

tfal?; Sffl 1 isilfif* C*rW£^ 



^fnr 


oiu!fe*r 






■5T? 9.33: (.n'irTfl t^ffejf *?’.*! 



vri^s rTnnw i (®fa 9.33) 4* i^wi?n f*ir& m f^mrtvr 

refa && fwr>t^ -ms? to =fe^ niten sy. 43 ? ufaF from 

^ritm c^rt'T f^5 ■ r.f?n^*j<q ( ;^ro ^rr^rffl *=rra^K -Ttv&n^ri fen w^tt mm. 

i omm ^rrar "5frw wi w <i>#f wiijji r.frte^ -^Tyr i?f^Ti^57i =fls®n ever 

^rnsn ^ ft* [< 1 * 1 ^ i ^rs^fi^t* ®r.?.i i^r* <*qh r.tp^i i 

WTil-fll ffT’fySltf <3^17^ r.<5*rc*fl ^(S C^tUS TOT (7t>fC*ffl vfllbMUi 

<4 TO SiulVii rfef S'sf[| Irfi^tw I tfofflfTl iW <7#<f C^StT^T^ £Wf»T Jff^T! <^'.i 

nor to **fe c^c*m (tjttwt *gi^ f^% ^?rt <ro* ife ^?r^<t ^ 

csrc*i ^ i.^ll *ro i ^ >ife ^ ^ ferr 3?i£$ srr ^nro #3# 3>ro 

Ut Si^l WI^TI t^«TI ^Tf^l TO i 






sf* 9,3^*. CiriTO CfW ciiTC=i^ Tiwr. irTzrrm <i,fqfe 'Cus^f ^ *twrr W*i ^sr? to »7iF*rnTrn tzmfu 
w 


^iwm ^ ctoh ^ sfe fe •srr'j^w f.^rw?r »pro •hi ^ 

»TCTO»fl siwipn *insf *it ^rR*n^f*ft ffer Aft ^ fen w to 

/tpito fe ®n^ic® froi ^irs <ro i ^ssr* c^tto **ib gtf^fos fafe '-sfr 
flvi«if& ■?]<[ TTfT c^pr^m tw <rl%i^[ fferi <pfTO i i^biwi I-iosta ^ttot ^5! 
*#!*?! '.15fC*m TTPTTi nfe ^ppf 7IW 45 ^ faf. 


CE£T ^ I c*f^ mFT cmm - ^<i<i faFHfc TO^TT cmm '^M!<i 

WhIU *m cmm wr <jrrmr cmn^ - 1 

WTUTT -STT^ w TO cm fer C#t<JTO TO ^iw cw wr TO "511%^ 
viisrft Tf^gf t?to Tgfsn <hto ctto 5 $l*TNw c^f&t to* to cvi <M*i vtvi ty cv*i us 
to i i m 5 r emus - ^tt ^ju^to faf*H emus’ ^prii : ?u?r *jr?r i csim^ 

^9 ^ i*pil><i to TOlf^T (myopia) >4 <j<w mTO : 3U 7 T G?tm^ c-iwM'-i 

^tTstc^t !l<i<T j< n5 T 3R^?r m TORUS' ^ i 9.34 a) ’^rsfk ^sfa c^TU^tffrs TO^Iu'w 

U‘ 4 f5TT *|^U3 | 

TOlfTOr fHtte’ emm up^ TO ^MMWflatfmr (hypermetropia) wr fro 
Su^)i i cm^ c-ii/i < wtom i x^ v 5 c^uf m, vm ^ ^<]< 

ms emus' “To wfrTO -om c*prf& ^ l^iror?* nfoU ^ ^mrur £s# tous- 

*Tfw i ^sro '■T j i i^s-n fgjfror^ ^si% w '^iwi i <4 <j <p^ 'oh -si *j gjtu^ -roi/< <ii'^t^ 

viavsy) c?p5f c?np*i >if il yf^'.i c,vi*m®i >i$'t j ttii>i euros' ■ms ejf'Sft m ftsfa m cjs ^jrr | 

(#r 9.34 b) 

Um t 3P5I^5 TTSRStpT f<l^y, >illT> 1^*r ^TpSTflT (/< 4* |; f*NUS *tt1% I T TOtTS'3'I^TUTT 
■ojiwi j \ 5''5T to^t f^nnr esmf^ i 


(a) <Mm i (.vs '-^ 11 i(,<j vtT <ru c^N v9^ ^ *i<h.*h e^r^unr^ i ^r 

muros- cro c4*t ^imius ■w to i ero ero ^ ^mfr ^ ^ c#f ^toitus 
' oii'ij<ii ^ emus- i ^mm ^iw <rm <irax ppup m - ^rr i e^imi 

ewfmTrr m - e^rm cmr? - c^tI i^ ^snwi emus *tt i 

(b) T 3fRTO tjfr Cm ^TITO 

(^tf^'iur^ 'srust w- 

w mr tom, nnm cm v\%^ 

’STusT 7 n^m) ^si^ '-5j| j ^i 
em*i # c*rfti tom 

'srf^ ■# ^sf^w 
t 3trtutto 7 t ^u 5^ cm i 

cwu cm cm\ cm 

Inro ^st cmrot ^ :7 i^5f emi ^ c^m ^ ' 

(c) TOTim conus’ CTOT UtTO 

'^•i'^5 to c i urm ^ tot ^ r^ ^3^ *1%^ tojt i cm^ 


+ 


■pp 9.35: CFTcsf* 2il3~ ^iiJ^ L *r? e^RID frmcrz -f^t ^I?i I 



Oflfo'ilC-5 ^ c# « TOTO *5J*fW fTtCff TO *Tf?T ^1%*F 

fac^W ^>i7f (TfTO q«J^ifc> 7T?T I 


W)^ 9.11: <7i "5^ TOre c^ TOfr c^ira csfr 

TO ^TT. TO <tfTOP *IFl *■# l TO^ 5 (7TCT 


S’Q^: tUP-l ; t>W ■5T*T AST*} T*TC?T 9.35 bMC-9 “It 1 ! I*1<.*?<1 TZFT Tb— 10 it*M T^tU^ T 5TR 5 0 

*lMlT>| c-MfD<i fac*^ *llfac«l '^li/il, \*jH fat<Pfl •I'k'll *J 3U5^ SlfflHM ib'«f> 'TTTlj^ “flC'S** 
'TOT 5 1 TR ""TO »f^5T Wff 53TS. TOT f.RT& ^5TPp*TT TOT TOT I 



TO 9.36: i# t?t>t to (TO '9TO cTito^tc^ stfTOr to i ufiSicisMtltofrflrT 

TO , jTT3‘ CTO^ cWM ^5li'^ , «i 1 TO l 


9.4.2 C®1*1 ^'£>fai <*>4i *J3S: 

9.36 CTO t*TO tefa v£I^ Cl^tC^M C^fTFIt ^Tt I Ctftu^lC*! 

*^W?l r.^lOlf <TST C^rr TO. (7^11*? C’M 5 q'o('# ^nTTf TOteft'-s *ftC?T TOT C5%r TOt ^TT 
TO q<C'3rf$ » CTO <'4i>t1T <P'M TO]^ ^FsFT <7lf*f ^TOf -*H1 <ITTT I 
qtwf -TOT C*T <j|"is < l filler £-:>fa <r»cm fa si<i v£i<^tt? 3<? c l f/TO fare.?! c-'ibic < r> CE-tC^f 

CTOffi TOTOT TO CWT TO l ^IT75rt (Tt^T TO q<1C'*rf3^ »£TO. ^ fTO iflt tffof 

gfto w.wfai ^twra toft i vat *ttort r.£faic-4it*f sifisfori?? mi to ism i to 

PTOT CTO' <TfTOFl *Tt ^G?T q<T-5 s 1 C 6 ‘i*f <J«^f?f ‘TOT 5 Cb'falQ'^!^ TOt ^TlTTt I ^ *FTCTO 



cljfotwf m cw w (fcM Mr ^ ^ : 5ntf*R7r3 

(TFt^m fcwT?r ferrn wrc >raff i (Xf^r 9.37) 



9. 37: yae'i «fl^, -^<1 ■£«•! c^r <n<i4.Rr 3>C3 Z'-c<?| cSfacvclcH prpsff w^fT *i|ii 1 

dW v l «ir ^iT> 030^1*1 f^r-i'pk! ^<i(, , ^‘i -a lNc < r i H w^iM | 


-4$mcw: 4tt ws ^ ^t cm fwr ^ 


v£J^f|7^T 5f(7T^ ^ 

c$ft^ ^£f? wr ’p ^ 
'Shmm 2ri%f*rc 4<rt 
W *Tf, <RT? ’j*T 41 (.^<1 'f-^j 
>3 4? I 3$3 C®*3 TVR/T 

fig ^wr *nteir 

5^1 41$ *p C5T? ^<T2 
04141=1 (>70*113 ^4E$ff|F5 
0=1^ 3ml3 «P3T I 



9.38 ^Ros ^4T4 ^ 9.38: Tjffr’t^r c^T3 3M*.isi ^<j^i.<t» 3 ^ <r><<i o^ik imt 

o^im 4^ ^ i 

41 & <F04 CT^T (^T^ffi/TT 


I 





«TOi 

1. f.;r^r<r tc* e»i\5M^ flat? : ^], oIrct 5m kf v>£isf cerfel w :^T> 

2. ctfw*nw wcw w^*f i 

3. w sirunpr w ^sr, ifl W3j c^rc^rr %f # wnFfl c^jw 'Tnr^ *n<rc<rp 

4. <«Sf CWW 'T! c^T? 

5_ %»ftfjt<r r*plr *1 •37^ <pr«* pr»: wl 7 ^_ r^rsyp. rij>f^T 5 r ^\j 3^9 -?nrf * 


’tlftfo* 5iW: 



9.39: ^iMlwa I^C* l%=iai'*>»i<1iYE*i>3' 'iff C^pTST *5fEf ?fW 5ft*T w (4 , aJl , s>i4sk (,<STh «ii2«mvj 
■*m?» 1 


1. 9,39 51^5 -CWTT^T Wl^TOT ^iftT 

mrr^ •qr^i^ #J| e(7^r 4 %*] v ff 
^TSTB^T'l ,*j?(1% ftS£f *fl*S?n 

C5f]j5 65 ■' 1 tfr r«*^«?s wtFffr* #Jlf> 
^fevs 97^5 iswot w k^ - <jnfif 
ffi?R5r ^rnspilVi afoip-rn vrm> 75 ' 

C5 5<!(','r1<1 Ejj i^Wfy 5 ? 4'^? 

2. <F r r r .i>^ 44 k w«T , *.*pT4ni 'frNr 

! (\cm 4^3; fren 

fcrnj 4^7f ?r?r t^rtfr 4 ^ stjctj 

3. AY WfN - W «'[* si'5y*y W5 

4^ eifsk^fj ^*n? 3 t^t 
1 (£k 9.40) 



l 


5k 9.40: :M'f'»i £siMt5 55^? := Tro7? 
*PfT 'il^k =S? l 
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4. XY 41j>iT><l ®t?T -^4®l(.- e i ’.dl^ C<FPfT?l 5<7T CWT'S I 

(f^9.41 a) 

5. xy wk -m ^ ^ 'iu? erfefa 1 # cw^ i 

05f% 9.41 b) 



(a) (b) 


9.41; (a) S'gs'i c^rc (tfppft * 7 ^ 3 ^ i.«i\sf<t «tNT (b) Ijvg’T (?rcw rTFiwr 1515^3 < h"5<.h 

Lirg#^e 



(Static Electricity) 

TW®1 ^3<P'sH C&JlIvsR'i | fvspi 

(?r f3 tj^rlRivi s-.cy? 

>|S<1 f^T TO Wdftt to ^ft! to ^fTOn 
tow tolHt ^3f ^T | TOFpTO TO GVft w, f?TO 
TTOTO-M SRMf’ff^F (Mtf^TO vSfa 5 3RSFRE^ 

^nwiftTO tow to ^r i to wt^#ff 

fcsfir to^ ®rafip^ to crow fro ^i^ronro 
TOtof^ 1%«i CTO (M#f^r tow^ ftcerW* STCS CWFH I 
^ ^5^ *r cTOrt ^rf^ to CTOTF vsic^ 

(?TO -TOI^ (TT^I C<P\£ WfFT *TM 



Edwin Hubble(1889-1953) 


10.1 TT|W (Charge) 

^l’ v o<PlC 6r 1 ^J<PC*i1 |j®T PfC^J 'ail&T'bttJ C'®1*l1C ( 'T'd ®tBT > Ml'? TOlc*t1 FT TOlc*Hl C^lB C^jB 

^MC'SrO U<MJ1C^ < 7 &, f^J TOTOt TO^ I ^©«W TO*f ^®<MM TOFf t5 TOlTTT 
^Jic<p, ^i*t c^ib f*fa ^pft <pIcHcB To) i'®1% cpfrr '®fFt '©i cl's ]pr ^T51 5 , ,c<j ^nrr ? cw^ 

to cfe r ^vs] «>9cu i c®FRTf to? top - to® tow 
1to& <m <k<> mco tro^r toto'® wc^ i 

wc'srt TOwr, i^ra - f^ror f^ror wro®- f^riB tototo y&fc f^s 

fro?! TUf <KiJC^. (?!» ?Ct^, 01'sr ^T TOFTO I FTSf (TO TOTOF) CTOT C-'lBl TOlT/Tf TO^^H ^Cd 

toto fiwr tot toto toito b®# to?t crow to totocp 4c<mm c*nw 

(TO® ?FT, TOtTOdTOt (FFTO <JTO ft®ft ??7 (TOST TO?® ^ I 



^tsrti sfifsf fpfoi i ^fafire Ii)9 fi- wr* k w -yff 

srn^i 83 ft? i.U?<^3. iflar x# ■ 5 fiWT^ f^i ^ tpsp c®1% s^icis i 'ii# 

‘sjHiotw *m>$ ^rrvjei ^ f^wi +m\\ ^ifiT, •.TinsuR ‘Oflwfpr *trc#j xm 

r,^to *^1$ fora xTOi wff ^Ticvl sfljBi ■>wi ,: i fora ?ri*ri wfo 

S !'Vi' $£-itr*r $®vlfo i fo*^ i/f$. <Flt"nT5I 5J13T i^Tn^tfo ',“■# fora ^I’Jtf'T 

^rsfirr *t^r iT>fo $rac5! 1 

5fi» *nr fosp fofe. (Building Block) xe ^ csi& 

4TOI H'aisp^i^r. tptp fora ^5 *\ rn t^^iWr 1 fos@HTfo 7m sn r.enfor ^i?r fotssfo fora 1 
i.®>v/l (.SU^fTT^ FP3 t 9Q%> <5»iT^|^ vn •*'1 FSTt^> (C^TC*IT 151^ fo? 1 ) 

FfiSr ‘•JfofvjjjiflP ill wtylfo;? 1 f.^nfoT ItFSt fos* fofoff® 'Sjyfo oRj STR 

0.6 < 10 ,lJ emit) TO vfl^l ^tffolfos xpnfo rapTfo® I ^SPFI ‘^1^ f.^liira \n 

^Wl sin?? STBT <fot W*! Sra^foi *31^ ' ? l'fol B IiT ^FTT pfef 

»foT. =tftt® 5^ fo 1 ^, foltOT* 'frftgt^ 

<1 fvi^Vi I *\<rj,w Tmt Wl 
£foG^lW?r* , l ’•VI3 f£IS5 i 5»j Xi^fol 

CStfoT ® ter ^5 Wt^LVl I Xl<T 

v lTSi?r v l^'*l f®f ^Ccfe- fofonJW. **TSf|Rin^rf ^?| 

C^tSsr (X|<K Tjlsff’is|r| t^Fi l«i^a»M '<ffo TO^iT 

$r. v i<^Ji*7 XI'sfra «TlCS i 5Tnsn *ns *fi» 
v tfT 5 3'i a l rafo *c*io. v ifofori~2 'i xiwir 

*RT WIPIt JR3ICSP i 51C^IC5f^ »iftr 

-TfW ft# vTI^C^t ^rl -54I4T 51^7^1 

■CSS.1S5T <*11^ X^V 5||tfl*T ! n5 

"s^tWI Cit^T |7|i^«i *0177? 1 

'Xi<# «rr^ in, io.l wx 

fitWItpn ^.Ci.K' rTJTOCT «T*f *^i*T ^P^vTC^l C^JCtJT sJ’fC 5 ? 1 Coj'SCflO TO^^nMo 

^.c^i<*LH r -^Tf ^c*!^ ,t i'^-'^fi’? f r wii?^ v irc*?. f X’C*3 *^(5^*3 <f> i *pM7^r«T xi^*^ ^fv5i 

-siFTiFr ^\\ w ^i5fi ^Mirr ^ # 1 

xi^irx ^rf^W ^ iwc^r^- ^swtffe • 5 trf5nt^ mm ^ht 

«c ? i-^*' , i i#v^ i.<^h?ti ^ ^ri>'c^i -n‘ % ^ v '^ ) RT x^tf ?*f//K«Lv --iftioi '.»ifii xti ’^rarosT 



tfr io.l: «^twm ^?prrii-| 

^ ^ c^*"«■ e T7?(?3 ^ro 1 



cefltoro ^nr cros tot toft to toro to?TO tt totm *^7? 

to. to csro to#» toto toro^ cro m i <tor to to toror tor TOTto 
toffifc to ?¥, ^ toror tor to totos to t?t i toto tot- to -rotto TOroto to 




10.2: < i v l».*? l-1«Ji Ft',*! 'TTO iTO.^ 0 ! iTGil ' E l ; .'i °l| l s]i>’» 9 t'lC'lfb'a i>|ct *W*< <p*3l TOT i 

TOfes ^csgsj I *^}<pi?i ' I T?T s rr c X ( **f toto^ TOK^to'-s ^g* TOGT I^TO TOr t<p*i r.MG v l|L-'^ 

'•slGT'fl '^K/ltt^B ^Gi> TOG^ - TO^fR 15TOT l<l)ty<jJ i|<Mb TO ijfb 5>/-'l'RLi*l ^ f \-I l^fT >1I G*f *J'®’ TO/T 

<mr Tot <t?tTO1?t (to Tost ^ croton 1 

totto^gto totowrr to wro togto ^-ott #itot ■mwt7p?r to to 

toi TOlGW I 4 «PT TO ^rto TOTO TO TO < 5 $ TOT to TOTOTO TORPTT CTO TOFTOt 
lil^fg- to tolTilp TO" "TO TOTO 5 TOP, ^ W3TO TOtoT i ge-i^.vsTO TO TOTOT TOTTG^fT 
togti f.toito <ftoo togt \ ^ tto TOto totto tot toroft i ^sftTO fRf tRf TOtr?f 
toto TOTO TOST toto to <7T TOto TOW TO *lr3TOT TO^T CTOaFlt 
TOltoft i tot toTO gtoto ctoto, to. to rr tow fto toit i to. into*, TO. tot 
iflTOT TO^ HTO TOifsHlll I 

totto toto ^to TO@ to to to toiw tom to TO'sTO to ^rtto tog^t 

F5PT M^G'^T "TGTT MTTl’SGTO ^GT 5.GT TO^ T3.‘8 j I 


10.2 fTOJ^ Csfir (Static Electricity by Friction) 

tflTJ $<TOI" TObGT* TOT <-3TO p<PGTl to foell TTO TO 110.2 tor) "TOTO/^T TTO C 9 f<?^ Ig^IT^'^S^^TT 
i>i ?,% ^pi g's w TOto - 4 c<j ‘totos' to tot^jts tost wto torii? G^/toy? 
to^ i TTfTOto to? t 5 TO c t TTOrtoprr ~w^ tottt tos Fig^t -sjpiFsp "TO?t cto* ctof i 



tom to 44 t| 4M tnf»B4C4 iptwrw (4 Mto 4tto to w ^ wro iptto 
$(4 41^ bC®l 41*1(4 ?fl1^5c4^ WM 4t4t to^Ol-a W4 $l1*5C4*l 4l44t IFlW^I 

c<m ctot i 

444 «W 4tot 4Wl9cto 44s *to l 4M 44 4M 44, to 4TO4 4(4 


tom ^ Jwr ffw to#w mw to toto 4cto i 4 *m 4toM4 to toto 4to 

Mtoto 

fto4 *jesr tor 

^fto fto to - 

4H^. ^itof f^¥ 

tow to?^ 

OTTO 

4TO I^?flf^ 
to#® M(4 >1C<1 
wn^. i (to 



l^R 10.3: ^^5 |jfW R<t>^j«f <K?1 44 R^ilvs FT^T WRRFt <I>M I 


10.3) 

tomt to 44toR4 ^ *to4S4 OTto mw to toto 4(4 4toro> 
f*i ?4<] wto ftor ctot f^t 44?, 4tof wm 4TO Rgj tow si$ot miwm 4to ^jr^rr^r 

cto, 4tot TO4#t(4^ tof 44 ^. i 44K4 to ?nto44 wto TO to tot to 
4TO f$l« Mto toto 4TO *reBT to tow Tot cto 4tof TOtoto" tof 44 ^; i 
TOM TO wtow 4w 4to Tot OT(?to cTOw 44 444 S4 tot 44 444 
4W- cto $Ctfc Ml4*f c t l 4^ MT54T C^r^lf^ 4MIWT ^ 44W MW 44\ <1 «iT5 '<3 ^ 44W, ^^JTMTt 
wf#l, 4TOT tot l (ilWtto^T to to»T(4 4(4 «to TOOT OTTO “TO 4to 4444 
MW 4OT '®HiC4 toto 4(4 44?, to MW 4OT TOOT TO4W 4(4 l 


10.3 ta'jjf'to toOT*t (Electric Induction) 


4^ ^4 tto ^mot to toot ftoR tor 54 tomtom 44 to Iwlto #r cto cto 

4M(W4 4tOT. ^fl*Tf TO*T 4MWS&OTT WlRpw ftoto" 4TOT, DOT WfCW - C4t4T MTT ftoltof 
4MMW4 M44t 44^ I WtM4T WtR ftoRto MW W>IT 

^4< C4 4t4M^ toto 414^54^^^*^ ^4^1 44^- to tfrMRM ^ito cto wftoM 
Wf^ I «nM4f C4?to f^tow MW Wt4^M 4^4, 4 9 tWSC«ltC4 «Ttto 44TW ^C4 (7r^CTlC4 



Mu RRlffa© FRf w W^ff WlRl f^r^T^TR^T CTRRT FFSrt 

(RT *I$C*I fapfr C^T ^STTltTR 

v 


^mf#r J^TTTT oTRRR 
RKRR efem w*i I ?FtF Rw 

fist 'mt w (T#tFF ifc 
FI^t^R c<?|i'/ll R>^ <MO WRT T?T 
T/'tefR (7TT Ft&f^R RIFT iflTF 

<i<i r.» t<1 FT^f 1 cRf CRTT I FRTFR 
CRtT1(7TtR WRT 10.4 ^Rca iSRT>f 
4rr®<r * crrrrt ttj’Rr* 
?rm tttr^ R^. %fc^ 

'S*R ! TlbtT ft* R(7I 




5 R 10.4: tJiwN^i <rs Fpsf ff ^ ^rtR "rr T^ffR 
urs? ^SHl'TfTF I 


*J<r ^FRRt TiTT ^Isr RIFT Ff^ 

'SfRt : T£<T Ro CTR C^IMET^ TtF5 TO TiTT TRFR CRMtTfl (RTTffft® Ff^TTIT wMRT 
T77T TTC5: RTT WRFR ^l<Tv CRHC<M RtWR RtFT ^Rrfiris FfW’QITTt RFR RtCT I v£|*R TTF R3 
*tR#S 5|vSf^5. ^TfF W&3 C*f|®TCTT bl^^a* 

WRRR T37R! 



sR 10.5: Rl s^l^’i O^tM lnc.<i pr TTFG'Jj CTF 

‘Pl'H.^M «i»|rj5. H 7 K®T C y T'53‘?7 ? n oi»j9<i I 


^ TtSRl fRpft RfF TMFSHI 
pm\F? ^rtwr rrh rtmitR rrr \ 

R2R <R|f| r,v5?<j p«P(,<iR <Ff®?j<pR (RFRiRF FI'sR'S* 
iW’RlRf ^TRT TR ^R TTRFStR pRTTRT (71 TSK5 
TlWfTtR. <7T*rR7T ■#?fRs FW WRTfRrs T?T Wfr 
RlFtf RRR <7T T?*! RTT <7T*tRR (RTTf^S FTW 
WRT T?T I TTIF^ ^TFTRT ‘#^5® FTC5R 
‘|b<3 , H^ WTTRR T»pR 4M TH 
TRF5R £<f»WR CRT'rfRF Wft* 

Rt^ <K< l R>-s rTlcT'i' ^RtfiS'e 

lfrfl.fc-1 <PlCE? Til? 7 5P!<P<i c t[j'J i 
C 5 RTP (Rf*r (TTSRT Tl^R^SR '^wl W^fw TTR 

RIRRTT TF?FR<[ <FR^ t , i'/'l RR I (TFf 10.5) 















































































4 <r <rrr^rr<r ^ RssRt <?$t w <r<r i <^to<t <?r 

IRrRWTT RRpST fb<1=R<j W m?\ RlT (Tf^^TT WRR SfR fwR <?ft^ RR/F RtF 
FRT ^5T! 

4<r r<f#r Rpf?R; c^R<rr r<r, <^to<t #r rr#f w fiRRR 
m?\ R?r wrc®t cRR?r rR rR#r «rt^s ^r -tT 1 fiR# (Rw (/R^riRs Rsf fer 
Rssr^ crrIRs FRsf ^ ^rtrr 1 writ fiRRr ct^lw ^rt RR^ Rr <?^sr wIri 1 

R?rr R^rt r wrt Rm#r ^^<rR *i#r ^ c^s *ir 1 
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RIR RtCR I 



#■ 10.8:^t«lit^lt*rFrtBw[ 
FRfsfs? ^PTRCR RR Rt®R 
RT« RR’WR CRFF RTR RtR 


fTtwr R<|>[f CRR <?h\ 

G < ?lc*il' ^RRjT R^F rIr FtW WRt RR FtRCR (?#t f% RfwI^F 
Rtf% (RWtfe FtW CRSt ^C^^cSlC^tR fR^R CRR R5Rt RlR I 




gvfc? Metros •riifF? cwrr Fm %r «^r i nsn iras -i^k^ fair fern «rs*i 

^iW^= FT^ J/w% Tpifi ^l^n ^' | T>k.<T* Fi<r-f'iC'» r -AW “Tttf 'TiHfW TjfiNf *7 k- TO¥ Tim 
*TT^r ^TO$ ^ ^ UTJ^JI i.^TfPe FB? I ^ v^TT C^ T$ T'^- ^ FT^ 
kT*im? i 


r^fi >*iTOr oikf mv m ( j3jT?r ftt^to* =^»f ?n tot? c*ron i $<n w 

FH? <SfR5 ii) ojTOT rWFsril -TT^ ’Tf5^T FTOs? 3TP?II ruffes frp^g 

FTK^ 5FT fH IQ,B i 0 'WTf»« *»TCfiNf TOim ^rt ^i^r-^-cvrn Firrrmr ^ 

OTfF r^lTy- FTTOT- FFT-f?.-t 41T1I PTsT C^ rFFTtt *IF® 

OTW TOT- (TiZ> «U(®rfi‘i'r nw £r»1n)«l ^?J&W ¥fW JJTO1 u JFRT T*K*\ • 

WF ^I'ii'iTi'r rpS) l^I C«MWt Ft^ ■fl 'i)W •S^Wff?^ FW i%Ftfl FTF< T[tN fltC^I'C* TFI^mi 
0W? C'TRT?! VTf^- JflFf W vn; W7\ 4 TO (># 

?cn CT^flW C w C*it^* FW *5T¥I s'SW 


10,4 (Electric Forte) 
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10.2: 4*# +5C 4*^ +3C T>fW lm ^ I 4^wg# 44#i?lw 
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q = 5.69 x 10 13 C 
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«?T 9.11X 10~ 31 kg, wlcwt 
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10.5 ^5% C^ZT (Electric Field) 
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10.6 (Electric Potential) 
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CT^fW T^T f*TW ^©t?T f^‘ 5 *f^r : S‘ I'aC.<' bl'-fifst l J 10^5 ^TbSf^ ^l*lt('.W<1 (7TTT (.T^IlD© TTW <p<i/.«. 

^t mm3 #i# *r% Tfet 
©r/i '£)<ilW'S ! < H '© < 1 <cw? 

w 

V = — 

n 

*n7F TTTF© Vjm W TT TTW (Tn^fe ©it V ^3 Tt*T (/T^rfS© 1 

t£)\s , <r« c f Tf «tt ^T(®Tt5’ <PC^ f' 1 '? : 


mm ’i i wit -m cw 

Tffsr ^S9|f <it-'ic^> ^t '°Jr # i*ir ^tFt ^cb'iRifikibi c<f<vj« 


C3 ?W ^(Cb**'l|*|?J! c 1'fl I 
«TW ^tc® (Tltt ^SflFT •S|<C C 1 3>r.c’|<r-0jf<? 


iwsr (?r?r wt cv-«ie5 9 fRw i c^mrwii ^ ^ ^it c^r 

w cwtT'6 cm3 m<m $?r, f.<p*j*-i c^H cmzm ^d ,r i<>Ojj<p t<f* 5' <tt c^sr 

C33 <p<K,^ ^Tt (TT^^II ’^lI(.‘•llb‘il WT ^.<if*i I $(.3 ^FfifBT'r »lf<i >£|<?b1 t«?(, c l '?IT ? irs , ®1T?t 

^icl5i-9i*jic'i<i < 1 ® c^f*t ■^o c^f*t ^?n 



TOTO10.8: ^ weil&© ww tot JC TCS^rRrrr^r ctow W4? 


^54: WJK TOf% W% TO ^TOf^TO C^IT'S^ 10.15 ^fTO CTOHWT I TO 

^ftcm ^igfmI'Itjtw to - ^ftrorwr <ito <ito ®t*t js> rrc*f c4Wfi>'& sr,^r,% i f?4 whiwto 


10.6.1 

CMW4T W4l§ §W4®4 Wt§CTO WtTO TOTO4W 
WW 4i*ft CW^, CTOT, ‘*fTOsrF4 WM TOWI4 
CM#!” CTOM W4l§ wH ^^4®^ M4 TOW 
(i]45t t4TO WTC§>, ^4 t4Wss7 r F4 «|>|\S4 Wf*J4 
^C«14^4 M4 CTO TOT CTO CW 44W ^wroW's 
WtC^. I C®fW4T 4fw 4'®<l f44#T 4C4T 4T4 '5TTOW 
14W>4§ <X)W4 W*j*lt4 4?1W WT4^. WlWCT ^c5 I 
C4M« 4f4 f4TO 4T WC5wf%Mf C4f*T 4M4 44° s 
^1w 4fw CW5T ~4*f 44, CWTO MftCTO 
wcS 4 f%rw 4 w cwww C 4 f*r f 4 TOTO 


/ / ,;v\ i \ 

i ■ f w\ \ \ 
! i f G\ <\i! ! 

i wSjih 

v. ..// / 


//'<- 
• ; / / 


II Hi© ) ) I 

iVv'MW } 
\ \ \ ./ 


tft 10.15: froffc tosi 4 wro to 4ftvrfM?n®T 
cror i 


WTMWT CTO4 MW CMWI4 MftC4 TOW 


Mcsf<l CW§ £(414 4^4 ^T4 '<3W4 M''»<1 4W 


retro rero4 wmf 4 %> w mkto 

^1w C45T 44^. ^M4 WCI^Tf*T4tW Wfwfl^s 4T C'lPlfD'o 40 j 1§ 4re i34 Wt4WT4 
retTO *1% CTO4 MW (§CW#M) TOC4 WTO CW retTO *tftC4 MW WTO, 4 C^ 1 § f4^ TOT 4 
^fw#T I 

^ f™t 44Tre Wt4^ MW TOtfre 44 f4»4 WTsfC4J4 WTO- R^(TO WTC44 WTO 44 I 
CW 4OT ^45t 4F4 ^I^C^IC^W $C=14® 4^F (7F ^F4®4 M4 TO M 4F4f 

^»4 44^ TO %W4 f4«4 WTO- C4MM TOf4J (M%! 4TF TO TOfM %4f 

TOtT 4 C«M^4 ^FW CMC^CW 4^1’M C4414"Mf4 Ftot TO® 4fW 4^4~ ^TOt C4FTO 
^W4®4 M4 TO M- 4TTO TO14 4TO TOT TO M^CMC^W TO TO TOTO 
MfTO CTO^W TO^4 WTO TO- C4TTO TO4I (7# C4RWFT MW TOfe TO TO TOT 
§0*141334 M4 TO WT! TO TOT TO6^ CTO^W4 TO^#T '^4^^- CTO%W4 TO TO ^ 
WTO WHT TO4F4 l 


^TOTO'® 4TO CTO^0W4 TOT WTTO® TO TOW TTO W*TT ^4MT CMo^W 4T4TO 
TOM l TOWtTO C4TO ^451 TOW ^FT WTOW %T, WOTO^T CW 44W l WTWRTO #TOT WTTOT 




fei few i ^ feTRr w <w tot ^iiR^i yfe fe?R3 <?fe s^r 
4 ^ 0 ^® gRc^ ■®l?r ^swr - '®w [fe<i ww glrr *rt ^ life'll wsf few cWT 3 ^®w Ife^ cw^ 
Wn «rT! ^®fe wife4 fer few wr W4 fef ^5t?r wR;<wf srfetT w i c^wt ffewt ®w ^w 
gt4W«fe c<ife®4 wTtfeW4 "tot tg^>w^ferwtW wRttwT (Earthing) w *rt?r 
c4RrtT ggfew fejK 4W e?w 4twt fefe efp Wsf wr ^Wr \®iwi cfet ww gw 
ffeRTw <jfe% vjifDtx® wr c^P *TRw- 


10 . 6.2 g^fewfw 

41j giC'®^ ' 3 TSTTT WW C®RW felM gfelH Wf ^ife® (WW ^RPT - <ii v ®ic > i?i c®w few gWW 
w*w wife <R®ki(.4 'qkfilR'® g>w wwr , ®g«T wigtw stw ^©H ^srW ®wi £®fe ^<r ■*ht ftsfe 
^?r, ^it feTRr gferK wf wgtwr fesw ^?r wr^rtwr wm W gtw 1 ^ggtww 
wnw wr gWRr 'Sfgj <rg few m wMRwt 1 w fewtw gs wg ^fet *rm g$ wfe?r 

few?r giffe ^rfew wr wR^, fewr ^fefe ^fet Rfecfi^ w® few ~*fm wr c*tM 
^tc^r few ^®W 4W gfelT ^?r wfe wt ^ wr*TRw ^ gt ^i<fiR<f gfewt *Rrt4T gtw 1 
WRfRH® fefW ^3fe WRTT WT feWF#TWTt ^fM^t WT few WW W?T feW 

gffefes ^RRrwrT sftw 1 cro few fe^fefewrt g*Rr "wr gt^Rr c®g 4W fek® 
cw ^rtw ^rw cfefw ^g^TR® fer 1 wtwt owrf^ Wsf c<p1 c*t i WsffK 
c^RW^R^^ tJwt (7p?TR?tR- gfh® yfw^twRR® ^?r 1 ^®lt^g^R® tHsw wt^ 
^Ht^® gRrfD\» ^Rsf 'swt ^?r w ^iWTt it lwft 5 T «itgW ^rc®r (THRtf €lg %?feife f¥& 
Zvfe I CRt fesw®^ gWiCT sfM ^R®W, W%T WR^Ttfe® W3T gtTT 

WRWW fRW fe^» CTO CH^lfD'® bl'fifw W ^TKS^RW W CR¥ I 

^htt<f % Rfew TOr ™ gKt w c 7 # 0T?r 4g^R® 

feM gfetT &i'afc.<p (?rt gs fet^Wr Rtlfe fe?r gtrr i 

ip«W 4g^R® w ^ fetwr gfeTT wf 2fe^® w <?r ol^lc^w ^®tg^M 20 
C^Rg 5- 3 0 ^RsW f^t C^WffelW ’IW W® cfet 'gg C^IW fe*t! (7HRC*T 

^Rt %rt^ ^tW wR^rtg gfwfe cgft em ^®R:g 4R®W f^4 ^rw glrr ^Rr 
Wffertft W I WR^W 4TO% ^ ^fe - Wd?r £®R WT'S gM ^WTtfe^ 

2 RW cfer- ^wtw ^tfwrn ^^® c#r (Rr (?#t erw wr»r wn?r t v Tfe wrr i ^R^w gfe 
330 m/5 i£) WsT^fk ^fesrtfetg CW® 2fRT 35 w cwr i <Mw$ w CTO? 
g?r »R#r c*M c^WRr (?Tw ^rtwt w gw w c^t ^rrtRt w gfe i 

n»rw 0^5 fer (7 twr^ 'swi ^ RroffeW i 



10.7 (Capacitor) 


TTFfiTTf W (7RJT T5t?C ^5N« 

W < 71 % (Tit W 

WW 'Q‘ 9 f?I M?[ Wl I W ^TRW.'lo! 

(Tjf*r ^rr sje*w w cwr ^n'S 
"W ^TR^S. ?ssr ^(71 W "sT'T CPRJT 3.(7lt 
oj(.H<f><rr|rf \sT* 5 *fsijsr c<icsb *rr?r i IW <tt ^t>^i 

r^1c*il PTsf <7T?JT "ST? 

<1\bW (7% <m 'Q^T W« 



sfa 10.16: ifT^r C3® fwr tsfsr 

w=iif>ib<i i 


I C<Mf.Hl f 1l*l«l>'5> C<lf 4 T ?(T1 -siC'W Pt'ST (TRTT Pf^f <tl\bW W -sIHifl 

i Tf?R>^ <F5T ^(7i "W PT^f tnc^lt aiOW C<R^ ^TT?T I *|I'-Kil 'sfRTtt <n7Tfe (TPT^TT fopT 
*11 <!<>'•? C $.(7! (TT^IPT 7 %T Q PTST (7RIT ^TI ''S13.(71 fa»< V QiTT 



*li*l<ll t^oRiTtr (TRTfft V oiNIWT 5 fT5<T (Tll«1C^ cPJT C 3X^ 


C 


r 


k 


^Gfc&SJ <5 %fr : 5 il<T? *Pl<f<P?j ^1<J<T' C-sfe <Wl ?T?T HCM ^11 *s<i ,{ 1T5 , ®Tt*Tt* a TTf’ c T 

c?RTr I 9 tTFs?r vs^fD^ #r pw <tNT s*r st$<7i 9 ilre?r 

■SJPJNIO' t(7T^St<F ft»s ?5% W '-S^s (TT? PK'i '*lf5» 9|ic<r- i i£|<p!5| 

WlilWSM^ # C w (TsrcrSw V ^r ^t?t <tt *r% (Energy) wsit 

^tRTP (Tlf^ 37^ 

1 * 

Energy = - CK“ 


$WFT 9.9: 20,Up ^n*tlfa®C?I 1OK ^1%? *rcM%PT cw Sir aR>7?7 (TPTR^ 

fo ’tfwt -if 3 ? Tifa*? «?im<r? 





10.8 fer (Use of Static Electricity) 


'«rrsrfTO ^ w^titi iw e . 

^ «rw srf^rr^t c*pr ?? twt f<^c. | vnsRi wtw wm > tt$ 

%*f*r ^tiwuje - %r fajpe, ftftsfe <iswi si: 

(a) TOwfr 

•snw<ff 7ft \t ^?Tf -IT ‘.Wl^Tf 

'T^ft rsrt*FT 

^?fP5 vfl^’fTTf «^IM?5gr^ vrpsJT^ <6*T^ 

CFft ^5T?I *£|<35f5 SllNsHfek ^|«*>W 

f.WT W >iJ^ (Ti^f CW^m 

«ppot?t c^tt^r sprri wft fys sraf 

IT* I W3*ft $t ''.IJI^IsjIl*^ 5*7/4 f ^ 

f WR* CW?} WI77T 51# ^WT 
J^5 CT^IUfT WiT ^ Cr\V\ W Tftft* 
tJvjTT ii*WI *PtPrT ^frfT^rS 3*1^ ^f®l Iwr 
-T-lf^ vW ?3f i ppT r?jTr *it mI <IW 

C>f*5H ; >aT 9 f f^i ^[f«i1t»r.<r- '5[|t^f : 5TCqf ^fi 
*c>m r,®t *pF <m c*f*r ^r *r?i i 

(b) "sth tfW C5*I*R 

alM !W vft\ *RITO ^ ^1 5TT i 7 tfTR fe £1T*F (?# W W 1%^ 

I i|^f> 4]^r«|<il5l ^ 'FT 1 ^- W 5TT, 

STTC&« r.^fl'sV.-^vl C» - ‘5<I (/TTI 5Ti l r.<r«^ iQ^ >SWI ^4% £& ^RStFT STJ?! 

<p4^ Mmc.<p<i mr& i wiwf r>raT fft >i**iit^ c^f 1<!^< ■e^rffW ?rr i 

fe aw •:5fTT«#w 7ft sr^i m> «riw ^?Fr ^ 

c^TFnPRtr >t*rt ; T ^htw 1 sht w c^i^'S? -4^ ^n 

1 1 » 

c>ff5 v»it *ft r-ri^r^ ,3T?^s 7 r*pw i»4|Sri c?r bW 

.->il^i crpsw ^ 7 $ rt7ys=r jji^j 1 w*tft y it?T5n c, i ws ^ntn ^^< 3.1 osttw ^d^^HTTfsT 
^TT >l'4<i 



5pr 10.17: fe sri^ c^ J n 
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%ft^ 


(c)^#t§to 

c^nSi^r Sto ^t voicim ^mtft ^t ^rw «rtw 

OT W C^rr ft^ ftsft ^T W C<FtCTf toW ^T*^ «Tt Ot?T I ^fMft 3tt<Rf 
?rtto wt % ft^ toft ^r ’fiw, cwi ^ 5 ^r?w igtc^ ftt^r 

ftis^ c^tw c*to^ ^ Ric.fi c^nt ^?r _ cfft ^rtot wt o^to - ? tl^ cr*r extent 

ft^toft^r eftft cr*r ^iGt^ wt cw *ttt*r 1 




«ttf 

1 . 'utzm 1 p^r ^< 1 # *rH (Tift 1.6 x 10 _19 6 4 <w ft? ^<t ^g^r 

^iice>? 

2 . <ftft4?4 % c<ft? 

3. '^eft ^ «ih»1m*i *fto^ c%iw ~*t*f *tT ^stM *rtto ^wf^r w ft^tfto ^tw ft^s 
*ft?rc<r? 

4. *rt^? capacitance c^ #t *rto?[<T ^ s iil wt ^?r v tu^ft*trrNB' 
ft^ nTc^r \gqii <m<i? 

5. c^tcrr ft'^c« ^ ft¥%(xi<i>G<i> ft^^^ ^iftft^^r? 

^rsput 

1. 46 ^ -16 utft 1m <jNT ^rta> 1 ttof Trftft cn^rtn c^nrr 1w 

TpT? 

2. <4^ft %?T3#T <pN ^twr <£R# toB‘IC4 fttST 9ttw I 
w 9.11 x lO -31 /^ w c^tt^nn w 1.67 x 10 ~ 27 kg 

cw ft*F?ft ^T*rrtwr <ro 1 ^ effift w w 

<Ji\S <1^? 

3 .1 ?f^t<TFrft?3ft^w^ $w<i>G<t> ftc^<i ^r cn^rr 'sftr <4 ff c^fta 1 
4. 10.15 ^ftu® Ffssft ^r <rcN*f?it*r cn^rt c^mTt (Ti^r c«rw $cxi<i>G<i> 
fw OT*rts 1 


5 . 10.13 ^ft Tjft FR^ft 1 w Co^m^Tt ^ft^, * 4 w £^ I 



(Electricity) 



>1^1-yi ttW ctm isfiff ^wfsi!r 5 Ttalfa 

i tfm f^jjfg fr p\ egg ^iw^r slwt 

c^Pf ^stR'pSR^ %1frp^ vSvsH-t ^sR 

wrf'Nlf* C^Pft^R WHR T?[Ff1i75 1 '■) ' r )l ^?jpr fofa c^iR 
T 3rR/T^Rc ? r^ ^fi^ ^f&pr <ar^s. ^pipr T sT^f*r ^^irf "3^ WHTiPr 
i^m^m T 3r^ft ■^i^r i ^T®r <iR <3r*prN <r*n 

T3T^^>5Rrj (prffr T^FffFlpI ^pr?1 ^W%*1 'i I ^sR 

wf f^wtr^ ^ 't^iPRf <j*rm crm frrc=i 

UlfaR* Wf I *PtRRb?H W.m<i pN? ^5, 4>U<H, 
«awirf^ sflRffSTO T 3r£t^ f^r i "^fe^rt T 5t^pr 
w^rr foR t 3Ti?t^ ^iw 'T j i>iRr;-i »i i 


.Satyendra Math Bose (1894-1974) 


ll.lt^K (Electric Current) 


^mzs (Fvtfk. ($ R^c<i<i nr#j <?&r c#t 

c^rpr c*tur> 1%^ ^ssr fief n<nfe> ^<r i w*Ft nw ^tstpt ^ 

hw sfiiTF 1 w *R; mi^ mre ^srmr 

^Rr, ot^t fer ^npr, wm w, on<iR>f piw 

>11^1 f^pp?iR <j^ic® "ii<ifas* ^rfapi ^i^o^is 1 ' ^ ^1^ fajTs tt<R ^?r, ^iR 
^\m *fa fajrc fKR; ^iRft^ ^Kff® fR '&1W1 fas* "TN^Tvs wf* *N<^® ^<r, c-hDk* 
4>r>l -^H 3,C?J C^Q® dW?Jl <J1C<I *Tr I •'JCI’I FVmstt '*l1c^ FTSF fer [*■£><! C''®R 
fim ^tisico *fa 4*^ ^®HferI^R v®i^ R^jw hs?f ^i?r wi tot Rwii 



gRgr ggig - gtgig w gtigt ^ Rgg ggtg geg grigi TocSt ggtwtg g|gg gtugg 
gtW 15lw ^SFKTf gig gR R^e^ gNgj (gR ggt gg, gRe s 1 (Tit ' l jlR' ^gR - gfg Rig ^US 
Rtf 9 ^cgR gtigt ~&m «HlR© gig g|c^ Rsg ggtg gig gtig i gtot ^gtost 
« gR g^ra ggfg gigt gR#fg R^ gR gtgeg ^rgt egftgt gRR gggtg egR ^gg 
^gRtR^gfcRgiRRggg egig cgggtef 

reM ggR tt ggg gRR egirR, gei^; grlRR w oshImRi i <tilRRil 
c®gg sNiiRg RRfiil ggg Rw gRgr tgR ggt gg, ogRtg (Tlw gfw sfgR g>gt girt 
RgUiRg gg^int ggu geo ^11 c<p, gggRgiiiRg g<j'sc c i1 e*fg ge*i ^rirr ggg <uiRR 'aiig 
sfgtg ggi^s gtiggt i ^gtggt gtgfgg cggjtRR egR eg^irrfg R^ gt^Rg gecg 1.5 c®R> i 
C'oRlw<i iprr Rsgt W eg tcggQRR egRtig cgtggt ggR egirrg R^eg 
<u<i$R g^iii wgr gcR gigR gtieg, gig ^igRc^> gtitg g*g R^<i ^iiiRe^ cgf*t R^g <fR 
*TNgjR Wf¥ ?W CSfgtlRSg, <?tR HRW R«g ^Rgi frsR ggi^" «ttW! (fRR grtRR gt 
(fRR oshImR* uRt^D Rg^ etgtigg ^u hrW gtReg gg Rw <gRt R»ig gtfRg 
^'SruRlw Wt^i i gR egWgjlRRre Q 
<gf*t ^T*m M/ RggR gfW g*giF® ggstgiTT (fR <nRlRil gfR( Ftgg gt t.(f]g.(W 

w 

EMF = — 

Q 

grtRR gt cstRiRR, cgwrt Rjtg, rR ggggig ggg ^$tg gR^ ^tw *tR gt R^g.^g «ttw i 
^r c^tpit ^rlRR R cstRRR^ c^twt >ilRRi ^?r ^r (fit ^1w RRt 
bi^f(,<f ^?iT ^ilRRiii c&s<\ Rtf gto ^tirr i RrR eg gRgR giR#tTiRr ^sR 
cgRt ^sfg Rws, &h<p Rw gt tswRie^o ^Rw ggt cgtR gt “gg” 

g^rtg ggR “rR”- R»^ g^ t. ^g. ^g. gt Rgg rR gg's gg gg i 
cgtgfwg ggt geTO ggRRwftg “gg” “ it fR” Rggsint *Rt gRRt, ggg ^gRg 
wlgRg ^ggR giggfg ggf gfig gt- R^ ■^tRugeg ^gtw ggf gtg c’tegi (Fslgtwg Rgf^ 
g^gtg cgfigt gtgg eR gtgg eggg' (fRR grtRR gt csgtR^g eg gRgtg gtSgf*tgt®r t®R 
gig egRR go^ gtg t.^g.^g. gR ^rtggt eg^fg e«tigR ggg, gRgRgfg ggtR feR 
gggtwgeg eggg egg^ egtintgggit geggt i 

^riggf gtit’R ginR gRRtgting gfgR gg, gfg gt«RR^ -sg^f i gR 

eggw wrg ggg «fiRR grtRRg ^g gt«ttg gRgRfgtg R^ gig eggt g§g, Rf¥ gt«RgR gg 
ggirRggtg gtgeg i 



ii.i: vimn fto 
1,5 V •jihi'.bi si^-n M'3'i <F'5j Gtorto 

3*tt ^ wfrsm 1.5 v c^oiitsbi 

—1.5 V ««pr «fF#5tri *pr? 


'S^T: ^L-Ii 7T5T ^5 *TF3T I ’Pi 11.1 <a) 
^Ta T$ C^TP#5m *pT ■•ifei^sFT 
l,5V, ^ 11,1 (b) 

•m#Sirl »pr t£prc. C^CMlfra&f - I .5 V . 



?# 11.1: to 

s (^(#5 t'»l(.*vw 
^Ci? 15 £af<1 ^<JT I 

'S*fi^H 11.2: # 1.5V csrcn^ ^rrr&tnr 
to 1.5V, 3.0V, ±1.5V, -1.5V, 
-3.0V C3f? *4 l 

'S'Sa: 11.4 5 'JR<r [.Wlwi ii<ic.e i 


-15 V tlC^bi S! 5 !^' ?.CC$ 2t*Tf5 

tt -: 5%^ ®j<n91 '^m\ 

11.2l < lfu 'I'lGlhl M.'.i MNiit 'TT . .. .. . , , ,r 

_ " ^TT 5 fT?T c r»TC^ ^ITTl (TTtW CF2T WT5 

t SfC/L' trt C'SIfl 

»w wren 

*tr> I l^ns. <n ^%s. £ito <i e, if.* '3ii^t?ii ■ y nc®i to 1 ^ i^i c<p (Truitt' t *r*v.*i 

Q fw eprtto ^ *3T5t*r %?<; em. ses ■. 

,=9. 

t 

W.'StVl <34><1> C 3 l'“ir,?l<1 (7V?F3? S 5C°I 2f*f[f.5!*l v£j- e T>-*P $TJ& 

wttoiH A i ^tww ^rm?n to fr^<t ct?t wtii w ^ 

«?iwi w wiftofa to> ct *iton fis? st^tto ?<i ctot <pp*i 


11.1.1 2|<1 fC^jf 


wt^r?n *rf*r 5 i^#i 'oiwi <p?7i «m% '■sr^iTr ^^i ton to >Fic 5 rr <F7T osftto i tom 

toictf ■*r» ^ w wra*n?r wr $ 07 p w wf toRi w n? 

^Fr^fT^TPT W/® -TO f^?¥ (TT^IFT C^llTF J iw ^ r M Wl?l^IT?T WT F71 *T11 C < i > l0 r il t < l > lr.*-il ” 5 fFTC 5 l^' 
^rr c J?r to emr ^ ^ 27 i «rt 7 ? c^i^rr ^rnr^rr c^rtf ^mt?r pits -to 




■S|^R I ^f^tlt ^t»fvf =5Hl«sr Wl «TT 

■jtsitj wi tpto ww is? ^t^«t m %?r, H^rrar *f rrc *ir f^3i r rw?ijfr5 

F?73% ?r 7 1*By ,J ■ 

C-5|^K,^<| f‘<^5 tiT^lT <i|^f tfPRITT SFRfll' °{f^5 y WW\ W5T?rf l>lr.$T<] 

J 43TT$ ^ t®*i fawrs ^i7?ci >i^i\ti lefliriw ^r wr\W‘ isjrn 's^nsi 

C*fl?Tlt»® FW ^fer. wi Wf wfe W&3 '?Fl4kvi$ ^<T : «PTO«TT WW? 

nrv^i ^tori *ffeftft5 

pHJSrS 51SW A B A B 

|TM? ^ferfjl© ^rtTR 

r.kSl 

faceru $TIWTU ^TTt^ 

V|T£?F. i 35r?7^ (TJSTjrT 
^l^rlTfi ms? 'i)<r 
$flW 'P 

WTWf¥ W 

CSPJ^II ^T w? r^r ^ ^5^ VTM i 

TTET SC^Ui'K^- ^TT^?| ! 5p3T=i qi7^fT <rrf^!T CSfTT^ '5i<tf v ll«t9 - * litsf >!<!<!<(*'? Wfl ^1W? 
^STT S7T i4 CW B C5 *li'8Tll»'0 ISl^f 1^17^5 < 11.3) '5T^ STH^ B 4 ?5 




#r 113; Fra? 3irfr t«TR3f &n& mfcj'i wr?m r^r* eprrr 


W.<]^> <?T €HT5 5W 1>T5[ sfl<iK5?r *T^, WK*f! l<pf ^7«T C^l WI*TfWl 

^ f^'J ^T. wm GF&g «r^W( qr$ ^ fft <5lt WS t ^rse 777T A cw # C5 #T 1 
^nf**fl3H ^T7?r^ ^ ®rer vrf i t>t*t y4 B c® tens i ■jtitt 

3f8f t <ppj M7^?J -JT5) *n%5T(«r B ^ j4 Cc fe! T[Tg ^r eprw 

tT^Drr «if<Ff^ ^#i ? < ?w<Ru r .Mi? iyn?fr<r v ihfer!t*'o *n<i ^ >i'-*i>m fsnfi orc^i 
t^ir cwra - 5ffir jjtifr r.^ nsr ^)csi i 


11.2 «W^I (Ohm's Law) 


'ii^r^nw 


■\t&3 t<n^ er^Ts wI w< 


aiU:<][ •oir.rixjKFt^ <i^[i ^ ®rflPlT?) ®f!^I%T &fiW WWWf ^l^f» 

^t^rffr ~m fro -?it # ®i?pn ^ c®ft ^ m- %¥ t^. ^ 



fora wf 11?»] ^ OTW ^s to ^ to tjvpg Y^n 

5t?t 'iii^TiT i^rrrrv) ^r?r «?r® ito* #! ' f ^TH <s=rnvc fitt? 

Fn^TPT •TT’ITsT l 3RT -'I'WvTT 'jfa>t*T rJTrr^T^J C-i *'.* ^n?> <11171 | FTM ^TMTTT ' L n»M <*T : ns^ 
li'liMfl «*n Fff *l?i =TTST OPim fclTTffi, M7n^ m ^iT^vTnT <SRJ l ?| -ti• J | t'?n 

£nT>|rn *T|5T 'il^ITtllT f'WpTT^T dl^ *Kf£? I^TTR m ^RJiTT 

•sifjfijar fe»iw fjMara ?57n mm «rmT wi?i mTOJ fto to *ii^fJi toto ^rr 1 jV' 

^TT 2 X 1 5 = SV. ^ 3 \ 1.5 = 4c5 T <i^r {03 1T$ 
^irvt^r *fTfr 1 tt? «n r viTSi?ri miftiHf «*£?n j^rr f^ ^ rvrr.«T»T fn^i 

1 ".'ir-oii to iai^T *5^ m ^ptt ttilmI -^^r^rrrrvr t$1 mw/i 

\Uqv fTJprflrF 1 'lb** -®|| e Fl»T ^fTFTl** «C*| 3 lTt7f Wuyt. 3*11 li**? a, jir,@ f.tllxT 
rrpTRi ttor to ^y\ 'Tpfi 


(a) m?~T \to tor tomr *r? otor ito 5 epfrr 

(i-) 1 r i'V> •» mvfiTFT y»TI7l19^ ^ (f? 5 ’’ nH«T^ i»\iiV? 



u,4: ffcfertffl*r ^ tor* rmsa w 

to 1 


tTi/F r t 55 T1^ ?J *T •I»lt(’.»lf r7 ^ 

ttttt 1 ! 4 (a) to? irnrr MPirtm 

/ * v 

nR|r»| to 5JFDT J=»*T7Tn W^TvtC' 1’1 '/to 

■iiwr cirr to toto to 

■;|to *fR v^j pf?R tSPlTO 

n-prT^r siTr^i ^7? ii^r li,4 

b) I -i|f Tjf 5 nftWTp ipit>(wn TTTTf 

ftttff’ ^tjTir 

•ipiM fp^t ■'rFf^r •’F't^^ imm 

iFTTf^F ^TTi^ fr&R ^ ^TT i7^ 


to^r «iTpr^m fmxTs. -rt? ^7? ^rsr i avl^#<7r i^p TrRRrRs^TiTr wrag. 

fTK iw 5 . ^Pnt’nr mm <n<i^ vifa i tmiwi mnir »pm?T ^tt mm 1 Resistance) 



<Jt ^TTsT Tfe Carpi’ *TIC*)1T i£RST>T ?TlF*f C3f?T <p<if 3^10$ I ^r*i<ll C^IX* c flfa *rt®fa5T ‘fjpP? 
2FIK53 TP* 3 !^ ]krws <M] nr? 

y 



^pfa C?TW C#T WT FFf^ 2RT? 5^ ^Fif l C&W 37?T f^Ts sT/T C3T*f I 

^ c?TPf <ft Resistance ^?r 37 ^ ohm ^Tht^ 5 " fe<i> w^mt £1 (f>HWl) 

2IW <F?TT "511 I c<MWt £<J^j) 'S < t 5 ^nr«^Cb 1 V °TpfaM f.WVI 13 ^ ^ifw C^fstT *1f*l 1 A 

sre (tt? ^rtm^ cat* u 

11.1: *re?T ^tt? <=rt 9>3T?r «»h*>rW'S fa^rrs 

V 

I XR 


^£j?jt]* 7 r$' ♦pw \r\(?t 'sn^pr W V T I #^r R cTi c*wc*ii ifl<t>f? ti*w< w 3 c*i!5 ufuf 
*1 |»ijl> FW c^i iO" S'tCTT •'II (.'I | 



11.5: ant'll 'jsr fo ■'1M$I<i *r<il i '^it^i iwcti ivi-pI 3Tf*lrthr »iw 

# gtf*rfe- gf^r ^n \ 

'b wl: 11.5 bfac's 4M CWlt'M %•?!<.©! 


cat* ^05 mK5$ atar. c^tT^n frHr (L) w car*r ^ca ^ta atat w caf*t 
^ca wfe, cm$ car*t <ca i 

R oc L 

wr<n?r "^rf ^aa?! a* ws ins j<jkjj^ sfalfe? $J7$ ataca.. ^Sv5t *r*r taca wr c Q fca> 

~W7^ a W& ta^ efalfea ^7~s ’Haia apffc eT§CE5a (A > *Tfl C*f*1 31* cat* W3 aca l 


1 

**1 


ifjt ^ f*w Sim! »tt f£rt*r Tpffwr r# ‘sisw 

*i(^T SFW /? <R^IU ^ I ^l 9 fa vfTtM R SU# 



77r*I|C*i <3<<r- ^7 sw 


<3<ft>t f^Tpfg ^srttt j't , =3r)7; jp tf^ r ^ c?n*i" \5fl ^ ^<r» Qm« cspttcft^ 

-lt«i <C'® *tTG?T 13 <?<-[£ ft<P SC^II «TT _ ‘ilfis ^T'STIT 'Sjt'© Qm - ’* <7^. ^I < ? < P ''SIIV'SC' 1 

cm s>i«ii sr.^i ^(wl ’srrnr^ focii w <ka ^wi cm c*\c*\ *tpt i cp^ic^s ^iws; <rrMi*)fD ctt <i<p*i 
m 1 


C41W1 4'^b^ ^TjT^ -^iferlt 11,1: CWP4 


ITfSt (TTPirtWt?! ^TT '33^ 


cm (Qm) 

<Ttf*f rr r®1?i <ptt srprc^. c*t ^prpf <r« c^f»t 


i 59 x icr 8 

ppi^ ^TT^T ^T?r *ifi1<lte<1»* W (Fff»r (7T&T 

wrr 

1.68 x 10' 8 

^rmfeu c5Pr /-» (tSf^r ll.i) ^?r 

(7TPTT 

2.44 x icr 8 

pT’PftS) 1 

s(Pp#3 

2.50 X 10~ 6 

1 

(T — — 

P 

ft^T 

1 00x 10 1Z 


1.30 x 10 16 


i£i?r ?rci# (Qm)" 1 

ig'sfTiTr ifi^T FPTTT W fTPPTs ^nr< c4 , IC r H C3TC $0*1 <113** £l<HC^ ^T<T, 

<Ts 4»C<1 <i)V5l ^C 17 !^ 1 ' 1 'SlOi<1 C*vo?T fa'Cil 0 \ 0 & 's v s (?TT*f 

^nws sir. f^t tst? c?rr*r w c^f 1 ^T^rntniT iwr cro? ^ c r r *t?RT^M c#t 

^T^tf^f ^?T TFT ^5T i =TM -Tr^iTCSl *ffl7^f?T WITW C?lto (7H75 ’IPT I (7F3RT W 




c^tFTf 'Urtefa csiTsf <rr ^ gftsw <i><n 7 © ^ ^tsrfafst ftf^fi <k?t 

^rfe-^r i 


^tW 11.4: <F4t, «^ta^^>fc<j<r c<tf*t^*> p 1.6 x 10 -8 , 

1.7 x 10 -8 , 5.5 x 10 -8 , 100 x 10 -8 Qin^smt <im!<l w IQ c?!t*rt®f% 
m i 


'S'Q< 1 : '^l'*l<ll SfiPl C<lt*r 


C^PflFT l ^ A er^j^f I 
*1 (Ak a = 1 in 2 


^Tt^T WTT: 


pi 

r =-a 


^ RA lxl 
p p 




m>OH<i wn 




l = 


1.6 x 10“ 8 

1 

1.7 x 10~ 8 


l = 


5.5 x 10- 8 


l = 


100 x 10" 8 


= 6.25 x 10 7 m 

= 5.9 x 10 7 m 

= 1.8 x 10 7 m 

_- i n6 


= 10 m 


iq c?rt*r'ZvsR <m i<i wTr(erftr^ fawiftiUl<0 nwt4l%s 
^ri = l?n 2 ^7#^<r^h <u<i*>I<i i #r0.1mm 

<k<i 145 ; si^i iq cm M 4 mc^ w»r fr 4 ^«ft<i<r 3 wlan? 


'filial wtf4 


l - RA 
P 

—4\2™2 _ 


A — 7rr 2 — 7t( 10 4 ) 2 ?n z = 3.14 x 10 8 ??i 2 
3.14 x 10“ 8 

l = -——— zz~ = 1.96 m 
1.6 x 10 8 




i: st 5 Tt^ 1 SRT 







3.14 x 10' 8 
1.7 


1 84/n 


3.14 X i0~ 3 
5.5 * i<r 8 


0iB7w 


3.14 x 10* 8 
KJO x Hr 0 


= 0.03 w 


^miari mvsitm -srro ptc® tn*r tw 

£77*1 <rvr«i[#i *\ry,\ /^f*p«5T^Ri ’smnUT ^ to *iffi * <m 

Ppfvfc. !iTO EM? 577M2F WW* «r C^- ^WlStf SfK^n^ 

fef i‘d‘ v i<Ru«i •TMrrciT $r? «ir*an *rf?r tst? prtim ^^irar witpi i^to <ppj w i 



'ITnr^i r^FTjyjn -vnsjfauivi .>HJ^T«l< vK« ~7i~r ■ I'rjjr^ i>»>! ^r? 



, T~ _ 1 

—VWV— -A/WV- 


T^Jr - 7^1 > ^TMTV'i Mr-l 

il-6. -rllfiu 5<T i.i A -^-V 1 Mig 


“W 7 


- a - 

- 0 - 


n.2.i^nfW 

^rrarjT *it?r ^’pjg *j3f stspr ^iwsil Rti pri*l <fgl^'®rtt v l 

MfP#r ^ru m m ?fr ^ppmr -rrnoi w v ii%tF£ sj$ ft?: (#rn.61 

Wf jit cfiPf ms -sfnrpf? MV* ^P?rm ^nMcor ^sima w 
^\*v/f cftw «r«c<iw snw faf - wt i ?pr igf<n ^frs?rr 

Matt r^T*f -iki?j*t i <pnRT <p-rprT «c^!’^C*< <41 

5KW?i ^RH 3OT r^NT7M ^CT?T WF# ^#^0=T^ SRIT ajRT, -4*5^ IP? CiTW ’TFl I 



Pir-rc«r Pi cm "•p( j .rri < J i i?r c^ir^i m«fi *ji>* 


(a) U^s* ^?7T?r i ^nlTtri? cwro^ *n$ cwi ^ nafrFiTiR <<r *TFRfr 

(FFT 5TT T^T 'IlFKM C *VM W3 Q<tll3£ C 7 !? <P^F 

^TCTTI 

(b) Uf •’,*?bi t ‘alltPlI^ CF C^IHi Pl^C'S C 7 ! v tFHt c f FP^F; C^iT 

^f 7 RT c f (FFT ^C?T ^Tt^T, C» v oC<l fa*i>(. v M C-lMC^I q^F^f I 

(c) FtlW^ CS^ C^T (<FR?TT ^ M^r/s 3'TR?T ^FT ^FFT 

C'F*' ^ (FT '’tKRFT Wr><\ <7 N 7 FT 'i1c<‘ C 7 ^ - ^FF'FT C?fFl far?T ; 5ffi 

|W(/?| 5 V BM TTO kHHs\s FPjPn CW 



R 


T5TRT?ff C*T C'ptC'Tt ^TlPpLr F!C?FFT 'MC'-b £j4$ y 5? <Ri| (FI iFFIWI 3(^f IWC^I 

FPjR TT^ i£Rt (FI C*?IC»ll 'SFv'fa MM C^HjT ^FR^ft ^FFII (FFf 

TTtFpi^r ^srr=r?rr 
^ C^lfSe 1 
^rtf^ mWr, 
cm. -<mtW<3. 

TOF5. tfF#RF! 
W** Wf «IW5 
■TO- FCT ^TR?n 
^ift 

*F?I C^T F^FT ?■ 
'TIFPF FTC?m W I 
TTtFFtF f=TF5tT cm 

*5FTRl \£»hl 1KC<I ^F'J S' ■?¥- 7 lfa v 3 ^3TtVT?rt (.WC/'iH? 'Bl*H^'3 lO'Pll: 'SulC^SM* C?fFf “RCW~ l<f>« 

mm fteRi cn c<n*f wi? mi ^ mm ^ftfi or® ^ c*r ^iffit 

mrm to# ft- *rc?i cm "toft r.wr (Fit- *pf.^ r ^to?i ^ft ^srFmnr ffm 

trff 



(a) 


11.7: ^rnirril' ^ <t{ 5 i 


^M!W 11.7 (a) 5FT Calk’ll TflFPT? FTC^FFT ifl^FT C^TFT?^ s?<r 

VnClJ ^r?FFl *1ill;|[<H ^7 iJFlFl ^IIMiC*ll I t,«i'.i.-? CD <HT ^v?TCW 



9 


Rf efMik R^r i ^sit ^itRR?r ?tt^?r R^r 7 

^iBC ^?j*r csrt^r, « *rfc*r *rRki 


7-0 = 1/ 


<3rr*r^R S ^ cc®?rter (?r / R^ strife ^^^t?r*rRr 


7 



<Mos& ^riRfe 4 csfc^ / Rn^ c<bt w B R'^ i era^i 

R^ R^t ^ %r> c^<t w c+oiR i 

s^t ^W ^ >ilTO5 ^srw R+ DC ^R*rcprtf ^t <k?t /IS ^*r ^farsprst 

^R ^sl^T #t ^? <ulR5Ri 7 c®fi?&* ^slt A w D <3^ *rMkl 7 *11+0®$ 
c^§ /l ^Rw^Kr^itD ^R^rR^nt-7. <MosR B ^iC m Rwnt^R*! 


0 - (-7) = 7 


c^®wt?r c?rr*r R,+\(a\ R^ ef<rte; : 



^fk R+ ^TRI+?T ^ft*T, t<RR ^STTf^ ^ft I ^1 ^ ^ cS^l[*l <lt C^l^l *Tf«T RR^iR 3,C*IC^. ^TNRt 

^|R<j^R ^uRi 


^r 11.5: 11.8(a) A,B,C Q D f%^Us c®R?6«fW 
C«D fRjFs CSlFfrsr 0, >1 fspgus CBtOT^W 3V 

B R^us f,»lcn>'ST C^<r <p<tl<! ^SRJ Ji|Rmj 5<1 <H«in5 / <7T?T <P<K.\» I 



1 + 2 


■4 = 


1.0 4 


^Icsft /l B Pi-^c-s c*rRf c^tR&w <m ^t?r RI^tH 



V = Rl = \Ox M = IV 



E t-l^C'-a f5lr^5f <ft .5 <£'7> ■’TO CWT *PC<T C«RT »M1 C*lc* '‘‘fftit 
(TTOT PlW 7 TRt ijf'TTST «3»<K,® <5nr- T 5fP^«T ^.iMUlCt ^pr?" -'l? , «r! wh??4>£«i<; 

<JT <.UTC*f3 C®'®^ IW(,<| <Pk'-1’b SMI 15-5 C.u'l $ ' i tTW5fT T$ | ■'lINKU’il iflT -ST^p^t 

t/PTC^T <T i K.*T'L? SMks.s q*T?~ B ‘PriTi T^PT E Pf'fy® 0^1^ WW’S Grips’ 
•tfiRpT *tt i m 1 *?? B <-<i<rc E (frwr «sra csuc?r c*r c^fiftt fa^'t a • csto^sb <<ptptT 
(7T%. B Pi’ v j<.'* £<T t'®|(.*v'e7 E f t-k-'b ^ i B *Sp^ C FPtpf C'alc^feT C^RT s»<ii<i 

l Sr» 1 ' ■‘PICi-.l^' PR SiM I < T' , ll<l'b / ^<.*1 



1 

V y = IIJ = 5'Jx-4 = IV 
5 

W 1 *? A Phjw 6K Ti^r B Pf-qc-a «.*iw»w 1V w -sjsim, 


6K - l/j = 6V- IK = 5K 

0 Pl^es Clfj C3IW-S 5K. fl CSJff&'Wr Vj. ft?F ifl^3-'6IW 


\f 2 — 

<r»1ccf» C C“K ; v=i B 
5K - 2K = 3K 


A B C 



11.9: ^MTSinsi "5TFf <ir<T ^TF firf^&nRT <3^ 
-ItfW I 


1 

R z l = 10QX-/3 = 2V 
5 

2K W| F|v}R C pF^jiTcsjtffaf 

[) C5R^5f (l CTFT 5l|i|<l| | 2PlWt‘ <n& prCTlfe. 
•sii-iws-. c^f^t ^rf^T Pf ^tt *rfm ?>cir wtc'F °ni?r i 
D Htj-1 trk'vw c M**i.U C^lc-=V«1 t?tw* Kj TU*T I 

I /3 ^.ct® 

1 

1/3 = /? 3 -/ = 15i2*-/l 
5 

= 3K 

<W(.fcr5 D FT*rT colei's 3V - 3K = 0 f$3> W 

IR^r CdCWTIH' 


^Ff^T 11.7: 11.9 C*pfTJ7n *Ptt l 2 


^9tT: Ay B C faw WU^N 2K 

£>, £ *±r«r? h' H ,4 jt'5 csr^W 0 C5f^> i *t>i<^i$ ft 6' <.■»'• 5 {i Prtrr ^iwu 



2 1 

I =li + iz = -4+-^ = 1/1 


WTFW.il •& 



11 .2.2 '^pTT 

4<ri73i sm w *fi ’rif^ <#r w 
^Tintl^Tl *W. '7*4^^ C «li|>|t^T^f "ilfl Nra<f 
’•pTT •$<:. A kflfl V. ^snSTSJI B ^ 
wrfr *rr, l«i> <? ' 5 rtf»T i^t R\ /?2 c f f !?ifT 

r^ r A® *>tstim •°tT?wi n r f i 

^iwf *srRrcwfj <r**w < 7^1 - e ti<tei?r 
^fflr I.^rwrfn 577] ,.^!>i R 

N^, Sf<r!f / — l//f? Nrg ^>|s3|r,^ r[T 

wfti^r ^ '£i5t siww ^sr <twt 1 

qfr >i7?tT fat B^ f^B?J V>, «-ftc?T avj-5j 
mv R-i '34 SwT n^7^ <1# : 



epr 11.10: <<hr7t tpi^g fjn> iftMi *t*i -^Rt 
JWflWi 1 



v - V B 
to 


eflWWfWOIPl R. 4 iT 5^11*WSE • s nfs 


J ^a — 0 ?« 

J?2 ^1 

_ y-y a v B 

«! R. 

(1/ W/)^2 ~ 

IV/?, H- /?x 3 = 1 % 






V 

R 1 + R z 


R j a 2 ^ cw -iR# cm R = R l + r 2 w* ^ : 

_ V 

1 ~ Ti 


#» *jf" ^T fsvr-TffiT^ ^falT C#1 Cm ^fTfrrr i^T 11.11) :-Ii.WS ^fprm 

CTOTo ^T<f3T^ C*T (7T$W?7* ^WriTSTR cm R ifRTW’i G# TROl^lT CTO5 

R^RnH^j R,^ ^ 


-Wv\—\MV-AMA- -AWv— 

1 

-VvW— 

=~ 

IT 

— 

_L_ 

J 

— 


3|f^ 11,11; aiC-KP^Ff ^Itilifl-U 4WT *5^ (*,#3MRr«T fir. J M TpSPI ^1 =Ttrr I 


L'-Jht <F t-C'trl «l’“lf«l ! ‘iluX*^ '5C"l!Wl*t I "S^IK 
WT CTOT RRoy R3..4 ^P3T 

•^//^t-C^lt C'TPf ,? I<r 'T<T W* ( Ci|N '15*^) 
^TiTrSplT <3TH 

R = R] -\- R2 + R-i . R v 


A B c 



11.2.3 'pH C3TC; >WIV«MM ^1 

*<n 9 nr ? nT ?tt c=tt*i ws?fm 


sfa 11.12: ^TI^ # ^r-) 


^h?TTim^ 11 . 12 } 1 



^Ttf^ » A,B,C.D.E ^ F wft Mfk i CiFlt c=n^rt 
D, E ^ F r^j ^-s?mT ^ l^sWsr fe*r *prr i <ptr.*l /l, £? ^ C 

fr&S V . 

<T|tfifa / *iw£ c^ifT *# B fay;* *jt ^r w ^?r /? 1 vf^r? r 2 
CiTKtt fe^5?r fc£?T *Rlt3FC*f lj ^‘Tl / 2 f?(.-i(. < i 2|*itfs.'0 E f‘)' t 3< - .\s i£)<r*fo‘& / f?UT£<r 

TOT TO5 I Wft <TC^fa C ? 1W C3<T ^T >llf^ ^ 

^TfatSr <hi5i|c|f/.a <rt?r- *1 ifoi.i’ ^lir i^mg'iI fcjuT®?! ^smit Ti/® - ^rt^ *rf '^rt<rt^r wit 
T£U5 *TI7HT *TT I 

I — 1 1 + 1 2 



11.13: (, ,( ^iFT ^nn^TM t^l 1 «i-d’ll < >K.‘» 


r 7 TT!T 


^‘TTC?! «iW*!1 I j <£RS. 1 2 (7RT ^Ttf?T 

v#-v B v-& v 

1 At Ri /?i 

. Vc - ^ y - n v 

2 r 2 R 2 R 2 


(C5t^ 


V* V' 

l ~ h + h= TST 2 - 



^sRfR OTGT8 ^Jl^l C?TFt ft «HCa ‘ 9 t1T?r FT?ftc" 





1 _ 1 1 
R = K + T 2 

V 

/ = R 

*rt c^r c?tt*r (#r n.13) *t#= wu 

c^T*r # 

1 _ 1 1 1 1 

R = ^ + ^ + RT' T n 


11.3 (Power) 


^rfwt ^t Tt ^n^^irr^r eft?rf?r ^t?r bl^w* 

* ^r ^s? wf ^?r <rr *1% ^rr ^?r i #r siiRkG V fam eterff ^<t Q tl'sf’c^ 

^n?n ^?r 'i'T^'^i ^\cm *tf^rK ?ft *1% src?rt^t?r *lf^rK 


W = VQ Joule 


P 21% <f!^t wf<r ^tc;«ft, #r t ^ «itc^ 

'ok(. c i 

VI/ l/Q 

P = — = —— = VI Watt 
t t 


#f i£F#r G(ft P ^i «wi< <i# «w ^r «wfa <i^ *ttft 


V = RI 


fe<rt 


P = i 2 r 







^4# c?rfc*Rr t wt ^?r m>Kc 6 1 ^ Pt lt tf^ c^rrt ^tt- 

*## c^t^rtrr ^t¥? c®OT ^r >iif¥a> c?rr*r ^m<r ^r c*Kt<r ^5t?r o^®<t fcr 
wr (?r5t ^s<$ ^r ^ *\W§f w x tf^ Rww ot ^tt 

^ftlTT i 

f^FTtw 5 ^ cwf ^t^f ^tjT fer ^rftcTf ■wfa 

[^HtOJ^M 5 ^?r, 1t tfe w ^v*t ^5M Rc^iw *tw w ^rt¥ Wf ^^Tfcr 

*tf&?r ^r 5 tF?r ^?r i 5^17^ ^fwqt ^ fer ~4*f OT«tt ^Trr #t *rf^rK w 
■“rf^ ^TT ^ ^r *t% I 2 R f<RTl *** %» 1 M I 
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11.4 {AC and DC) 


<p^r ^?r ^rtR wr , ^h d'sic^^r 
220 c®T^> i ^rt^" R^ ^ c Rt <mc® 

220 G^f^ 4C^ f%¥ G 5 ^ 

■qt^TTf 5fT, TO W ?R >WC*I$ 

G^W 5 0 Dz, 4?r ^spf #t? 

R^tt®* 2lC ^ DC 

^ ^ *TO5 w ^tt 

2lC 3G^ Alternating Current 4**r?J*F® fv*r C*r W*r DC 3G^ Direct Current 
4?r *rJ^® i DC 4<t >mci>w ^rr ^rw sm. G^rt^t R^ RRt ^tg^ 
*mc^ i 6V DC «pf 4<f R^r 6 V g 3 #^ G^rr ’i# ^rr i 

i4C GWlTT G^IG^G'St< 1 ^r|5T f%¥ «T?T, 2lC 50 Dz 

50 Dz, £f% g 3 ig 4G'* 50 ^1*r ^ G'3tG*fr5T ^RrfD'fi g^Tg^ g^tg^Rs ^G^ i ?®Tf 
220 V AC TO et^® «*f G^tG^W V2 x 220 V W >i4R“ — V2 x 

220 V #hs ertrr (a/2 x 220 V =)3101/ *R#s G^ G^R?t1R» 310]/ g«R& *fw 

■qtrr i ^Rg^ 220 V AC wr ^?r G^rr gTO 220 V DC ^ g^ 

*RstM ^®mfefrsft 310^.^ —310V g^ig^st g*R wn 

'^®R^g^ i 

G®t5^G^ ^r w *ttG? DC efcrifR ^ ^st ^3¥T >tg^s g^t AC 4<r w&\ tps 
'3rfD«i R^ fcoR wt ^g?jg^? G'®iwr g^t^g^ ^ RRs wgitg^ ^ 

11.5 IRjJ^ (Electric Supply) 

^i*r g^tg*^ - 'SflTPlt g^g^ v »mj 'Sftn^Ttrr R^ ^iRR^ ^ g 1 ® ^I*t G^ifS ®fGW \Sw> 
G^IG^GSt Rg?T '^t'STTT ^TTI (R^RkP WlG^ R^jG®^ '®T 9 ‘fF?[ ^iG^t^ ^TI G'®tST^t 

wtg^tt ^®tn Rg>ig<i g^ er% g>ig<^g^ g^ ^ g 3 # ^g^ I 2 R ^tgst^: #^^4 

^fG^ G^tf GWf*T 5fT *i^s C^VTti WK R,G>IG<1 1 *tfw ^ < ^?T ^ ^Tf l £[% G^G^G^ 
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^ -®1t W9°r ■*R ^ic<r^ ej<rfe- ^r 100 ^r «r wr w *pr- w'T ^tcsrt c«pr 

R i^lff 5ipf *i*iH I 

«£f*npr c^mrpf?r ’%ur w ^rrc?r ^t®r *if^?r — Rww's ?rra ^sit w:- c r 
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(7lf 4 f 0»tPtr5T (/TTfT 5PT 100 "S c r (7rf*f Wffl' ‘ A tfe?[ : 3f‘ ! T5TT C^J «TT? *TC*T 31^5 5PT ’oilWstf 
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w et% ctwc'*' w *rro?r f5prpr — c^?r 
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wr j/ c^rw^ ^ ’(lPl? 
i ^nwr w V ~*Fm p# i<i^r«4 "\oiw*i *n*fw to- 

C^lKs-fl vsICft^ pr®pT?T 5TT»r! W^kxp ^ , TR?*f Rw 2fTU iflRFl *|»IM- c > ('5 * ? fT ? f*£T 

i f5c 5 n?r tost to i 


11.6 R^cnd* (Safe Use of Electricity) 

R*j7s ^?T v£)<P f^ST <P SIC'S •'ItR •Tt | 'q'Nl'.Wd TO*T i£]f& ^fWt >lsl<1fll£ <ITO. 

TOWfJ TO bllciw tflT3t '3)1*110-7*1 *Ttl^T ?TRX | '£)Tjt RpT ^tsr^T cuf^l^l 7 ! 

<j>f*'’ v l‘3'I>i<i t>|q1* i <rn<! '3Hi <iii?T Intel %«? FT^TfPTt TO- <FT C 1^ P.ra ^sto 

^ ^r i ^WTtwd teJHfeTO cro w c*rc®r ^rrror fe to^tR 

ursf ^ro1 srt*j*r fwr ^i*ii?j tertiro 'sro toiRv c j jR ,r 

<IM^l'?l <PW, twCTf 4'C^3 i <jcoch i 

5 Tt7ft?r wrsr c«n^ -«rr=rm ^r*^, i£p?n<r?r 

^rsrat RtyOod C 4 t^T 5Tt I vqjsjfc^ CTOf ’ITWT®’ 

Pi^'i's 220 V AC fe.t.^iw <ptit ^rr, R*j)V ^<r ' ? rf^RT c r ■*[«? Iwc's 

^11 to 4*i# C 7 ^ ^f(,<i ij-^\ ^<I'3 ’'i'Oc'S ‘ ? \K^ '-Si* 3|<jip| TTW^ ‘ii i J*r«!< r .-i Csifl <jkjI 

^ C^ vr 'f^ 5 T‘3 ^F^TT^TT ^t-sjl^ifsl if]? - sis^C^f WT ^ I 

>mi>iR ^Rfc^ fer %rs, m\ om w 10 mA R^cs? 
itf^s ’ftpr i W <?r w m <7n^ AC ^ AC DC 

i^s (?w g(T?r 5 «®r c=rf*f -*fwfi i '^swrr w^trr srt^pr? c?T< srirr 100,000 Q 
C 5 !^ 500,000 Q c»«r1 ’spr^irr c 7 if^ ^tWT^ '®*f <pc s i "srfaT i ^TW? <j‘cw<i "^pr <i'<i*j<i 
w « ’itf^ "Niii]cw<i of t?f 2201/ ^ffta c«^ fer 5ir»j<rc^ om cwrni ^r 



w ’ttra i c®srt vjifDc^s ’ft fer #5tFTt ^r^frt 

(Tlfij 31<lCt?CM 1%’NrT^ I 

^r f^^ft ^?r ^r*tfte c^©<t fer fajps, et<rn^f ^twt ^© ’ft 

^riwfcs ’ftra ^rt, ^®tt 1%’Nfw ’|QP<R> c?rw Pw4 «<Kt <tp?ik 

C’lW '*K3 ^ft^D ’Tft^' «Tt I 


^rtwf (7T <1(<1^fl (7#- ^R?ft 1w w#5t ^SftTT 

^Kt7t% fet’fw 1%%^ <u<i$j3 <riT ^rtrr— '^Rftus c^tfc> a^c'© 

fafl’tOT 0mt4 I 414*}4 fc?T <K*l<!>i3l «tw 

(a) i^^’#^^rtwr 

f^TC©?T C*tM ©T?T fa’^sfW ©it WPTCS^: (Tf^t tlPvF «W ^WRT 1^3^ ^*|Gm!D 
•ir^t ^rlwr to i>M «rt^ i (tpW ^tsrcTf ^rrf^ ^r ^ffc ■snrf- c^?rt ^ ^f$1t 
^RtFl? 1 ® (.K.'Hft’'® ■"’t*f cwt ©^t 'Q^FTra' ?jsr ^rgrrfft v\(,*\<p c^f*t f^ps, ©ta' 

w ^nrr, ’ttf^- fer ^rt^r ’iw «re«r ^rtrr i ^©tt ^i<r »i*iwit «f1^© ^r w 
\g^^’ifa«l?l ©itWO*#' ©iR^© i^©rw i 

(b) ©tM Wlt^ 

^f C^Tt ^5fW Wttfc «Wl4 Wtsf ^TTT ©TCW <N«<j4 ^?r ^TTt’t 

^ ©M w I fcpjllw ^TTt^r ©M ^ ^71 (7n*m?T ^5% CSlt^f ^?T W I 2 R 
fe^'< (?f5t ^ 5 ® ^c?r cw ’flz?r, w ©I’lfetft ©riwr ^ <7tt© ’Tter, fcnjtfw 
^C^t^f -^#5^ W ’TftTT I 

(C)^#5t 

’lift ’rfwtft, <t>10S?t C^Tt >1tTO3 "#t ^ C^T (7P«m?T ^71 

^c®- ^ i c^?rt^ ^trrf^ Tt tfe *rc®T %f^f ’ttfe <i.h^I?i wt 

’ll fat 1 '© ’faB' C^t^ 1^ <#T C^ - ' jap H r ^C 0 ! ^^jjRxp ■*t^ c^ 

w l^r w ^ft^ i 



(d) 

w w to TOr 4C<r C4TTO to# t## 4trot TOT4 <#*r f#K TO!#® 
TO i s&K 4C4 froro4 %j< TO# ^r 4TO tot ## <g4t?r 14?# t4#sr <i<i<t< 44 to i 
## cg4t4 toMco £#4 44 to <?r to c®to cTO IrotTO #TOr c#r f#r< TO#® to# 

## C4F (f#TO) 4TO CTO I f^Sf (7T ^HlTT t# W 44# TO#>, 44f£ TOST TO f#TO 

TO#^> to 1?# to cTOTOtto TOTO w to# 4 tro?r c^ro fer to 4 to 1 #r c 4 troT 4 trof 
c#r f#r< 4te44 a# 4ro ##to w 414 (Tit Ccsrt^r c#r, 410# i 2 r c#r 4 «# 4 tn 

TO#) #x4TO « #3$ TO tFF f#4. TO<J4l< 44 TO C4TOT I 

(e) j i$<p ’ 3 TTON‘ 

f#4, 51<J<1<IC< 44 tor# 4t4 4C4 4<#c® f#4 (#w4 Live) 44# cTO### 

#444 (Neutral) 1 <34# 4^TO <i«t< TO TO4TO Live TO TOC4fTO4 o»TO 
fer ^fcr #4C44 TO fro TO #£4 #fcr C44 to 1 o»1C4#?M fec^ TOl^ #4TO 
f4¥ #4 14TO<J4 4t4#4 TO®4%tTO TOTO 44TT® TO I C4TC4 44#TO® 4TO <34# #4 f#4 

i#jc®< totoITO crot to 444 # 1 # #>r col #(,«?< 4t4 irot # 4:44 4t4 ##< oroT 
TO I 4fclC44 TO To 4TO ## TOttTO TO #*> C®tC#TO TOTO 4 c 4 4tTO4 ^^TO TOT 
4#; TO TO TO TO# #4 CTOTO 4E34 C444 TO*t TO I TOT 43# 44 4C4 TOT 4C34 
C®'®< C4#f'Q #jR CTO#5? 4C4 4t! 

(f) sffe 

TOTO 4# C44TO4 TOTO "TO trot TOT C4W3 f#IC44 TOTOT4 44 <TO TO 4TTOT 
CTO4 TO TOTT ^ W 13 # TOTOf TOP ^14^ CTO^f TO# f##T I f 4 ¥ C# %TO^ 

TOt ^imH CTOTt ^ TO TOT TO (cror 4H#K, Ito) TOTO CTO4 CTOTO 
14TO TO - f##T TOt'Q v ®'®)< TO# TOTOt’f «ITO, C# TOT ^5# TOTOf^f 4f ground. 
TOTOTO #T iTOTt 4f 4#CTO® TOTO «fTO I CTOTTt tj#TO 

1#TOlfw tot TO 4tTOT TTtTOt 4t 4tTO# CTO '®fac® TOl^# %T< TOtC TOT TO~ 
1#TO^ TOttTO 414:4 ^TTTOTO fr#sr TO 4^ f^TOTO TOS TO I 4TOt C<# #t 

TO*f 4C4 TO ^C s 14®4 TO TOTO TOK4t TO4 4f I 
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3. 11 .I 6 (a) rr #r D R^m* ^farcprsf wt ^r a, s, c « d 

c®t c^'S? ? / <£)?r ? 

4. 11.16 (a) ^R^® c« >TtRRs D R 7 ^^R^rsf ^ to #t CR^w^R^^t 

^tror to? / <£j?r TO to? 

5. 11.16 (b) OT^m-Tt ^ftRRt D R^W ^RPTOft WT TOT >llRR3 A, B, C 'Q D 
RhjC>© C^IC^'St to? 



Rtywm eftw ferr 

(Magnetic Effects of Current) 



emfiw'i <ri'aP 

usRtasf tfi^- 'SuiPrh i 1&R «phr 

FnpnRT-’tfSR 1 frfts i tsR c^Ri’SN 

1^Ql%, *1 ifiTw '3^‘P ^ 'oi '-nr l*i ?C?H35 I fvbt®1 

'5TT3T 37 TO CTOR pro CTO%*H i iMfr 

RRR wnflfr# ^T^HlRR t^TOf ^fTTO TO ^l:;-ift't4:>''i 
pr ft<8tsi*iR c^rsit tela to cr-4h to^ ^ 

(7pfe/,»1H I TO t3ft RRH MlW4 TOFflf*f f^RTlTO TO TO 
’srTc^t C'tct? ®l"RiR i 


Enrico Fermi (1901-1954} 

12.1 fW (Magnet) 


0»M TRTt Itor?; CTOT^, (TTKT wr%r TOR WW 1 CRlft CFIW4 

^#r to i ^ ri*>jr rttotcr cr?; <iRift ^*fj -*ffw cRtto cftR wr 

<7# Sj^SRH CTOR *tR >14 R< «iR TO7R fTOW ir | ttM ^ |jTO fer Hl^lbUbl RRR 
^jTTPf TOCW TOTr 1*n?yX TO^ 7 (TS>fa 12.1) (7T ffjl? (TR* 'iR^ CRR* igjT? <i|<F TORR 
Tp- TOR ''■i'1*pi iTT^T fw*f c T TOT TO (RR* ^ af*F %% 'JRTRR TO TOP TOR*T TO I 
C^iRR CRR* ^(R vSw ’TOR Rf^TO (TTR* RTR CRRT TO^ '4R c f RRT CTOR <4RT?T k;M<K4 "^RR 
feT (TT^T ^R-RfVr RRTRR TOR, (R TOfiH ^5R f*FR TOR rTOr RK ^3R CRR*^ Rft 
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12.2 R^t'ss C^N^fsRJT (Magnetic Effect of Current) 
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TjfeTW i£Rt ?r(c^?r «*Ef ^^FTT 0# C5& HTW? (#T 12.2) I ^rPTGCTT ^5R»tlt 
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c^tp 05TE j/N-r- fcrr<r httri qRT 7 rni i cstP oi^qRsrFTTsTiTr 

T 3T? ^JWl CqRR TR^TtUt (.’^l'/U teoiu*! 
•pi'tV *PW *TT I 

7 T°r»T Ol'PLM •pr J <i < ?i ^ 

TimOTSR STT^r CPmRT OR* c^tt 
^ iq^wiL’a Pi^i* ccRlk; 5 qRT ^T 3*R (RET C*T 
Cl>tW Cvfm £3T«T <Tk<T (PTPT C^TRFT ^-i*<il‘i C^TE 
C^i> pR^^fuR 1 'fflrFRr qsi?f C'PCn r 5T7 

mjum w cpw c^irt ^>r 
Cqt^R ftw v&( ’^TTrqr 

--1^*1ini 0KPG1 C(7|M*?s c ,J f-oi ^ 7 ?# "5W m ( ! i*H 




TSfr L2.7: l'<^.i'>a *a"<TK^ ‘ijr.iilfflC°'|[*TR ^JR*i 
csgff= C5r^ ^iSfsiST TTtffR^ (■’SPu- 

£mi i 




12.7.) i toto TOt?T tojr TOtr 
tot TOfr ^ror to°i omro $rof<i 
(.•^’■9>W»lM 'lltfU'ii C &.TP ^M-r^TOt 

TO TOT*T tfiFiRTOTf 
■“JW1 C.lTtH'A '5l^#fT $//i I 

tt1'3|i.<J C 5^ *W?tl £'il‘•KM* TO I 
3f?T Tafg° l(-A*P | \3^ ]jTOPfT TOl^RM 

croft cro ctoi f^TO *rf 

v3OT7TT7?t C*J CW ^TtTT (7TTO 



s?fa 12,10: 'iFfw ''.*»r*ciii if't?i<&5«i viHt^leuji^w 
*f%tr ff^ i 5r.=i^*i <3^ ^harlvi fs*[ FlTfetr 

'Br»U *IMW *|>J« l «ij tat«r- TO 51*j»'5 <r-ta l “5T$ 
l*IC»lfi)« 5 TW (?tItJ <£|<I* fffC^ TO '»l*j'e>«l 
^ feint* if? FfSr 'STS’ "5i*TT rFt*P ■TO 

-M'i-tJ'l ?R3 I 



^R 12,9: fw r.wvs r-PSr *i?TOR oto ^<pit- to ■a|»j'e*i 

TOfT I •T??R fw ?5R ?if,'a<j f*l^*i fsfJlT '/W <p«11 *ispj 

pRT <ncRt<I W TO! 12.8} 

4TO7T ^*fi7W TOTOT i£FTS TOT»T H*J ^ 

TOtT v tlil(,*ll TO TO3" ifJRPT •SP^i 

JpTOR CPtW^ TO^TO VT "ft3F5t*T 

$*|W|vf| TO TO TOtft 

wrwrw ^r°rm vnt totto ?t1 W 

■*PW I 


123 cfN«?fe 


'BfTfo T%s C^v3 TJTO cTW TO 7 ! 
C=TOT ^TO>T TO TOT '.3IITOT 

<pp* to tot ’ffrp i TitafTT tottw 

aftw ctot j?5rs Tnror cto> 

r 3JTTOR ^ TO TpjTO TO I <£PPT 

2 p*| St.ite u~H‘T> XTO *TPtt 'W 

C*TTl> -TOT ? 

ifJfT ii/v? If ■’J^i T*r c 37PnfT~ of *tK' 

%T »ITO* '3TTO1 CTO/fT TO '3FT5<1 to ^TT 
“Fra H'feTt? t>iife<i TFf?r 

C^r '5TTOT TO Tf'TO TOfT I ^5" 

to^ cp!w crora - Itop's to. crom Itops 



- tflt I ^ <71*1 =1?^ W* ^T«r TO I 4\ fafe 

OT kfl^'C Crffw* C*sa il)?^ Wl ^ 5TI '3ITO 4Jt TOR *fiwi LjVB 

C^H?T </ 5^ l?f3r. \> 577I5S? &f[ iRS B 0>W<7' '.^*r,^<i \§13\51 1 12.9 5*1*773' £*WtW75f»T 
5TC®^ farm TOTO TO tw CW ^FfTTs *fTO I 

Jr cftw 'ii^ *tfetvr snw ^rsm % fro ^ to, tot 

T> I7gf f.^vtffJvij Rrf TSR ttffJ vRlvf ’i'l'S^r/R TjTS: ^FSrfva TOiRiip -tj f^r^s r<ir*i 1 
TITC15S* v Vra^r) C*S7R 717?? ^TTOT R7^ 1 (ft 5 ? 12.101 



12,11: F5TEf l==n^ve silicas - ! T-iTP^i 

a*j^5 rpfT 


3 l tf<?q*f 12.2: >i|Wj'Slfl CFl*^ '2If^r 
•.6'^<i r^Tirs srts c>rn> t^T*n*fc<p -to 

itfSil: aTI'STfll 5TT?5<f RTW (JO> I (?ft<lS 

®^r sm iWf? j0 fh^t c^t. 

^W v i W(?TI <71) L 'CV3 a|l»|!a »f*J lw* 57TW 

CMV*l> f.wcaa 1^*5 5Ti ^jiTS" ^ 

.fc c f’®fTW I 


SHflS / VS|« TOS rnf *pni%5 iTJS -TOT5 C 7 !^ 1/ 

ii|tf IW<5, fFrftRs f^Eif yv .S' 47T iWW <ai [?sts>. 
wr <n?5A t%st iw] ^sfc# w*P3Rf ftfr?$ 1 


12.3.1 «*ra etor erro 

«rl*Sfin Wlfo i£|WT fW >SHT RISK'S iW*Fl ^)<Tv WTO* «[l#l TOT I 

TOR tf|WI fTO TO" C 5 ^ ^oTS^ 1*I7R tlj*|sf» CRW £©tt 

TOT I 'iRSf#T 7TO3 ^ t£l*pf»T : 3T^ 5^f 1|^ C 7 ^ t*TO t 5 ?^. 



spt 12.12: fn=n^ c^m R^- w 'TNr 5 m fnft' *r®r ^rst i 



tJRTlfe'f <J*T) SJl '5T5i'/T 'itWrtT’ f&ISKp ^ t) ij'tf <1 «y»^ i 12.12 

felV,'\3 ‘S&<\ iTJ?} f r ~*\5 *JTXilJI i£[3J^ ®T7i *11 f,<\ £)*&$] 

rp*iw wrc?, ®Tsrfr> c®®?) r:^ fep r;^r ^ wrre i r.®® 2 r 

fcfjl f?Tb iyi7&> ^IV^r 1<^'^ t'f'Tff $7/1 ui|fp ®Tir,^ TW •J'SWs i’ISI^P w\®r<i 4"Z\r t < £) 

'Sm cw wisp ■sffiR »nwr cstw cw wc< ^ *m cctw* c?nm?F Tjifsfaipi i 
7 sMm c^fTr ^iw .OT^s ^ ^ csrw £©% sr&- 

T S‘ s H^fTfr fwi^» M«t t 

^jf*7 «KifDr;-£ £f<T75"3 6 t 5» Wf $TT «T^T tl«r;<r- fs^T 

1W V ITC% : Wfr s£)«?S 'c^'l ,^RW C?PP^ f/7?5 *17/? iTSfiF ^l<if5r,<p Ittt;^ 

fe* rfcf?\ fsflTf | 



ifr 12.13: v3*jlf?.<i» /’/ijiKi ai'O^r r FT^R ty+r<^r, Itf^j ^»t»r.y|/;3 l^TT- SSjfff? *t>^|0r|| ^ l . 7 l 7 ' ^ f l>Wi 
i!lfit «elR.^ 


12.3.2 ffcPT Citf*?r 

v£)?^f5 ®i^«i c»'®si f'T^i f^^-©«nf5® mrw 

*TT ®T5 OftW .TSPCT «9*Rl ^ «R3THt TOT CJ 

^HHI ^t’% ^TW’TT °n^ 43PPT ®TW7l 

iT?tt TjT5 w C5®w 4^1 C®TTO 

twr ?i ^tot5T?t W sit srw *j*wst 
<P^f 5W “ff®*r# CVP3T wf 
1JF?T I ■i)5' < i i f .V' r 7, < T j 'HTSTUt s?* 5^? 1$7>K<: <^«l'i 

« "57]? fjftsRS f.Wi ®T7^ flTUl 5^f ^ ^1 ^W?r 
^rn SJT/TSJM $7^ pf (^m*T f^vffw: 

5^r cwr f?PEre«i Tf^c -^nf^r i 12.13 ^ ?^ssr 

i£]??IT1 '^1»J^ < I > ‘l7*T fjTj 12.14: J^ijj’r*-<*s i ^ TT fre 

i^H5H 5?^ i ^ •czfa 







^rc 1 ^ qq ®i^cq qtqq #tq ^rqgtcq qtqtq cstt q>qcq i 

qfq c^ftqt kt*fq ^q$t ftsfq qqq' qcqq «m^Iw qtqtq qW qW wra fq^ 
efqtreq fqq' ^iRh^i qq^r cqqf qtq ^stqcq cq^tcq ktktcqtq qtpf qfcq wr fer ft®1q q^ 
£qq#q ^sq cqq* qkpr cw ^ qfkq cw ^??q cws qtcq xsit (?# qtq 
qtqtq cq§t qqttq ^pfk ^q# ^fq qq ^»q qsqtqi <<# cstt q*qtq qtqq ^ift «m^Iw 
ktkfcs 1w cq*rtcq cqkftqtq qW qW >£ikq 1q^®q fw qfqq^q qqq fkq cq^tcq 
<?tor qttq qt- ^qfqtq qq^ qqqq i ^ qqqt ^ 4q*5t ^tft «i<i^lw c^kttq ^®qqt qfq 
ifikF® ^qqsttq sfqfq qqrftqf qq cq »£# ^iq# qkq qq ^»q qq^t ^ji>c s i ^ft? qqi^t 
slfacq i 

fq^C'sq 1w qfqqrqq q^qfq w qtfqq^t qtfgq* ckt*tq qiq^fq q^s qq, ^jqqqqq cq 
wq qqt^ «nw cqt qpftqqtq ^rq#q qt qtt*r qq^rcqq ^tq ^qqstcq qqqqt qq cqq 
cqf£ ^q tk^jq sfqtcqq l5lfvMlqc,q» ^t*f qqq qttq 5 - cq^t qqqt ^q*f qqq ^qq^ 
kqi^ qqtlk® qqtq cqq qq qq c*k cqfi? <pciiqf5c<p qfqtq cqsqfq cb$i qqq i 

c^lqfcqqcq cqlqftcqfq wqr 0# 12.14) ^ktq 5 q^tcq cqqtcqt qtqt^ i qfeqqq 
cqtkq ^iwbXw ktq cq*f ^*mm\ qqqq qtqq^® qttq w eicw'G! qqqq ^iqt fqt$rq 
*rc®t qqq qfq^tq c«fw fq^ qqtq qtq ^IcqVtql^ qttq 5 i 


12.3.3 4fqcqf@q 

fisfq cqlkq ^rfxqVfq w qq^rcqq q4tqq ^qr etf®- q4tqt fqqi^sq q?jqtP (qq^ q^q qq^ 
cqq 1q^ 4qt(^q fqq qfqq^r ^q i cqte cqkr ^fcqfwq ^q qt ^®tq qfqq 
c^stqqt wlq i tcqq#^ qiufer cqcqq^ qwqtq fq^q fw qlqq^q qqq i 
^ilwbiqfD fqc®t kc®rt ^ ^cqq fw qfqq®q qq^ ! ^qqstcq qtwTcqf ^q cqq q^qt 
k*4C<M fqq qlqq^q ^q ^tq cqq <?# ^qq ^q# c^lw cw qtcq 5- cq^tcq cbtw cq^ 

cstrqqqq i 


12.4 c&l^<p (Electromagnetic Induction) 


^rtqqt ^tlqtcqq qfqqt^f ^pr^qj q^qti%cq^ ’qqc^ cqk ^rtqtcqq qcq w 4kt qkf 
^ cbtw cqq^iq qqcbcq qw ^fqqtqi ^i>icq cslw cwiq qqcbcq w 

^qq|q fk¥ ^tq qfaq*f- ^fk c^tw cw^t fer ^®1q q^qt i 1wf% \s'cqqpk& 
^tcq cq%q%qq cqqcqt ^q^t qfqqtft ^®ttqq ^:qq c^®q qlq c^tw cwiq qfqq^r q^qt 




‘StTOT T*<r*T 

( EMF ’) '.*1 % ^ ot5t i^it ^n? 

Os>b*1 RtW ®<itf^/fi <T>f]r,« * 5 fT7^[ | 

iflt <i'Hi"ifl =TO f^iTOW 

cWW -wn r.^pn^r n%rr^l ^rtwifi 

i75®3 fwr ,>h<P CT*?J2I^ <P77n 

vaft i 

‘il-1'L' I tjS" ^ *jfW *Jt| «W?1 

^ifsjFo ^m\ ^ viiv 

C'O'Cff U^S^T 5f^ fpipp CiFRTOI 
??i (5fr 12.1£> 'sicx-'i ‘sttsrjt f^p 
f.'IFR’K^TlT ■i'lfe^ v£1^5 PRjR 

£R1TC uS 7PTC« vpR I •'SFrsKfT ipfi? 

I.I-'C*! C*JW l ^frR "TTSifTT 

‘fifcHw ‘£i^ ^I®r* (^r^- ‘fi^iT:^ 3r,nJl i ^tpri *rfw gir.<po cw *\Uw< 

<pt% 4iwi *#^*i v n<i ! 

i£i? ^lviftr wrt ttstst ®rtwi •‘M3j(F7<i C5v *r aii*^ r.w ‘•ifvi<v®'i wfa i 5f*ir •D‘pi&T 
‘vvc/.-t* <r>$jc*i<] I'lttlife? '^<11 <7^ .co>T% i "5|(WI ^Wl'«’(,<! csrw c^j 

^fvM^sV ^wiTTa ^Rr^RT ^Wl £i*P§~ f^PT?! f^RRT« .? i f«Ts[ i «3>CTOifl rjvw .51^ ,.Wi 

■°lffl<j«»i Wl? ^TOWT £|fl gTO’ff 4*rfl®T Iwfr 'fl^T <Ki|s- fro 3[^T 

(7& <ptti fri f^£R ‘PITOT iT^JTfTT (.5TW f.^3 £®f% Wl *TRf 1^1 TT ‘r«WKifT-r.® CfTtW 

7>r ±i pal% Wffi '5R1T lil^l ^IPTTTOP i£|Wf *jfn> ITOT CWI STTT «ITOi >[Wr* -s^r 

twt?T ^TOT >nfTW iT*h£ £®f% *IR^ ■'SjKRT <TO C5TW i’.^RJ i 3fepP rpTUT 

Tj"|T7T i fiPW ^Tp?lfp^ ^5 IWTTT <s?^FT^ (,W?( ?lfw >?ilL-r,« r;RTW C^3 Wl 

v£i<5\ '■sftr.5!<7-^,^ wi Jtn gj*jps[ <f>uTrr.^r r,wzi\ fjjtw ..^wsi ^Ifl-os’n u«^; 

T(W 4|^(vfL*l^ rTI^T %3^ OTT* CPPPrl ^ r T-T ^ ^5^ eRTf^ rTSPl <J%TT ^Tpi vFSj^T 

^sjfsirrrm ^?TsfW- «K »IT^ Nl^ fiPTf^ ^\Wl~ >R<Tr ^PTF?) 

^ftt ffr^ mtl^ i.crsTfif?r I 

^RF* W fw# TO «TPtIv5 To '.^ CFIW C^Rff •s^vrrai ^|7T 

iy^pi a^r? i srt^^TiTT g^p ijto fwr fro 

fpTOT epnf^s to *n i «*j>tiji w csi -m c'pn ^?rr to 

stoitee i 





12,4,1 OMIwfa 

^afTTf?i r.'TTST ?p^i i*,<jRir?j Q5S1 4-«il^irff "sw ^^r^stir iy*j»TTi 

uF)S*T“ ~I1!?}l i i|41' 1 ^r.*!^ 3»1T '71 ^TrlOT <'.-'li-T 'yflfl l ^MIVKO 

^«pn> fr^ii -**tt Tit^F. c^luw<? ^tw -a|Ui<ii <yi^ft<i<i v\'ipift fit t*tctt e»Hic»* ^t^nr 

^fsrrtTT “ilfm W'l ^ ? 

spf<*|T5- t^ 5R '.T»o«i?7i<l ■5TlT 5 ?f »;Ftw ®fl<t«lv5*i ?£<? ^IcWp ^3% hr^ff 

vi^i? s$sr i opl^ si^rrs w\nrm <^r=w 

(W ^ \it«i>| <TTT‘»fT<iT^i £?# ^ i ii|Wi3; ^•il r.flirfl ^T) i ’spffft %{% 

&\iz3tt ^!7?Ft<ri7F wi^tiot ^ ^ mrs dif5r .^rn<T?^ otip^t r^»r^ ^ 

*3<To c'.StTT 


12,4,2 amv4w 

cin-n* r.tpc^si < *ifsj<i'®-i e®!% m- wir ,grwsft<[ £s% <?<$ 5 ^ 1 ^t^Ftfnr 

^sn?3 *fhsf <t*w ^ 12.16 3%fs- 43^1 frcr-sm^ vwi *n ^ wipn 

zm* 1 -;<pic<i«i pf? *trc<i <^ili wi* < imtr?rT w^- 45 *rf?%tit ^ / ?*n<T 

-^i<^>]^r <1 r,^i»i <*ifi *it 7 ^ A <p*ir.5T^ u_, mt^ Tnf^f/ 1 «rr ’stt 1 an-nrs 
'.‘T^nTTl Vj1f*i l£|^7?1 r^rMWl 9fmn?TT 5aiTT» I TfW* 

f?|5IW rflWHTT^lT TO 'STT 7^i7\ %57^ r S^7f CTOffi £5^3 
175% 57^T v£J«l^ ^T5 f.FTW W r^^ft sjt^al^fsT 'T^TTStfl i ':W&$ [WftT ^TilpT I 
WSRX '.*lt.c* *j£|f% ' W.of.'SR] ^7T 
^nt^iZTltr r.5|li|<l OT?^ (’.T ; nV<" $ <ll^TT«1 
^IC<1 iSJ^ tW <P^C<1, ! Sf«fR 

SSTPi® CFTW CTORT 2 m^T | 

'', rr 7T5T<T s<r-!wn >n '^ir^i^ UTv ^Irjji^it 
irtf (^PT-Rt TWTt 

r.^t -tR^W 'SiT7^ i'.nin<T ^.W<T 

rw^i i,ftw ^/w*TlfT'<3 i (* •it^i’E' • J f^l<lt«l iCl> 

-xi^. 4 ^ ^r<K^i r 5i T ^f<r 
vii^trr 5f®E>|vRs *r% 4t t’AfF its% 

•?<](;-T- <i|Wl ,V«t^r felr^f] ajM-tl ^5|Pt 



tf't 12.16: ItwsftT^w-irmn^i w^i •% 
^r^t»nfTTT 7=?n vf^i i 


#^4?1PT PT0P^3 01?I4 I *1*1 foot's >Nf># ^PlN^lWlt 4PI0 C0£444T 

4ww # 21 ^ 0i#4t4 0 QWN 4 4pt5i*i#n i 

tiw*# fro 41401 44tw vs^m fof #40 447 s 4 # i *rfc*r 4 pipn 
4# 0^44 4 # 44t4 44 vsi^w 0(0 f#4 « pt 0 # c^Ip^st efcsW 444 #4 f#4 f# 
pit c^lc^'Sr ppw 414 i m* Hfot4 %ip>4 0^10 4 # 4*r ^4 p#r 44 \sKpi c®tpfrsr 04 
^4 p#f 0pr1 %1P4 0^01 4# 44^4 44 40 vsKpi c^tF&w 44^4 44 0pr i 4t4 f#44 
4Pi0 pHTpt <# c^lpfrs? etcat’T 441 ^0 4 I 0 0 T 0 41## 4PI0 w ^14 f#4 c^Rr c4£4 
palpB^ cw pnti 00 4# 414 pipi^# wr i 

psM 04PsT "st^t 44Ps 410 4# 0 #r #4 4T0P0 0§4 00 vsKpi 4 I 00 I 4t##ps 
w 05414 %n> fer #441 cstpfrsr 0 ptT 4 4Pi, ewi w 4Pi4 p#f 4 j1f fer 
#410 44# CsTP^Sf PT0 440 4^W #0jR>4 4f%0 414^1 440 (71# 4t (0*4? 44TPT <44# 
#40 4 pi 0l4ps 4(4 0# (PIPK 1 * 4'0^ #0jfo4 4f# 4 PI 14 <INi 4GC^ P# 4#4i4 4^1 ^0 

l// fer, 44# 3i*i#ipi 41##ps pt 4#014 VI 4PIT4 40 I 40 pipw># 4Pi0 C0£4 #j> 

pit 4#4i4 vi 04?^ 01^01 010 i 4te^t (?wfo 4 # c^rs#®? 4*#4 4 #pt <001 410 

4l0pf Pl4tPT #0K / 0434 4*PT 400 I 

P>i4lPNPI> 44tPTl0 W4J ^PH4N 44# (4l0 C041PIT 0PTC0 I 4#>i4lPN l#04l0 
44^ 440»ft0 ft®# 00, PT^tPT 4t##0 #K0t PI(.4*IN 4PI0 *t3tFtPTt ^T <i!4^ C4t#R3 
44T W I 

01## 4 PI PI %U ^#Tt # n P 04^ PR44# 4PIPN %F ^T#Tl U s 4t^PT 
01 ## 4pipt # 0 ^r l/p 0 pit 0 44 ^ 4t^pr pre4®# 4 <pipi pt ^ 1 % c»#&w 

l/ s 01^414R4 414 0# s lt4 4C4 



0!## 4PIPT 0# I P # 3 ^ 04#4 04 4t4PT PR44# 4 PI PI #0^ 0410 / s - 4C4 



#1WT 12.3: i£R# #r#PI<T 41## 4PIPBT #i> 44it 100, ewi 4PIP14 
4T#40lt 1000, 4##4PI4#PT 10K DC CWl^r I PR4^#4PIPT C«#W W? 



^ C"5Tv7^7St ?FpSr *PW *Tf t 


'SWT^r 12.4: tMipTO<l «tltailM ^TTfC ^ITT 100. M^<i>!M WI 

c trri5 Tf^nj 1000, enf^i# t k ic»i 1OV AC cwr i c,-i^cwi csrc^re? •?■£? 

^53: 

/?2c\ /1000\ 

v *={i) v '=(-ioo)* l2V = UOVAC 

Svttot 12.5: TOsra-iitoCTw fwto 1 A f?^ eprfe 

•*<.*! cfi *vA\ w> *<*"s EMlftva %'■» *1Tqc<r? 

TsW: 

** = (if) ,p = ( 120 ) x li4 “ 0,1 A 




1 . csro to«t i«pp to cto to to?t 5w<«at*w 
% *rfcs to irf^f rv^f Sto to 4TCB5 
vsiiw 'to #TTOtt gtc<t? 

2. ?.<r^ito Ejw torto tor t>rot c®rtet?r <s*pr 

TOto TiT<R '^|?f toTO S.^RI I 

cm^r to to to cwrrr tott to - to to 
to '%5 cwf to*ii? 

3. to CTOfa to- ^ TO - isMl? ^T 

3ffto ^ TO C^nTTT *T¥ TOTO ^ TO CTtot 
£W TO ctost ^TlTOf CTO C33 ^is^ar TO7T? 

4. ^iTOf R*IF1 £W. S'Q«) W (TT? 

•b'fiq r.^vF to r.'-i & ? 



$R 12.17: m<pfD sjippr t»- s<j 


5. tow to w to toot tortof TO fto TO-^ to 

0£®l 5 iR^ .f m<p!T’ ^ w<i IWC4 1 Rc^i c?to iwo<i> ' sprites $0 to 1 
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Hi'yC'&ff f.RW fSj*TI1 


1. ^RflTT w ftiCTT 10 ^^PTF Wl®i tWT i 

<wr *His <R[Ri *iw H f/#& 'c&w -T^un 100 «?^r 

illfw <7WTi <Fs 4PT? 

2. ®M®RT <i^RSf ^T|F W3f mn 50 ^jfyT ^t\a HtW TaB^Sl TF^ 50 ' a fW 

i ,l“h*1> 5TT<? 

3. ^ r fl%*!Vr s.c^jf f.^nn rfK?T *iftr <prt?1 F w ierB) ^ctns i 

P.C'^GC*^ Vll\b*fiV t^ c f Wf WUT 5£q *lCPW 



12.IB: l=r^ '1»flFr , iidt , t* i T K? (.w i 


4. 12.1H itT^# w m »;^F[ « fw (<FR THw 3^? 

5. «r^wi ^(T100. 15K tw 

t u5t' /UT 0'ir$ 'TT^T^ TOFT RW ^5 t 



(Modern Physics and Electronics) 



Werner Heisenberg (1901-1976) 


I 

v|tt1vjf^^Sltr)sl rj-i'.fjij CWlfrn^ iawr 

w^pf (rie^r ^“^isi cwt i ctoi^1=i 

pwitai c*r ( 3i#r'fc>uv5t¥ Rjzjftl’ 4 w w <?# 

OTiTf I si >1 *1 <\ TTl^ft T^lsrjf?ip 3 ^HT i^Fjy 

V5lli<F T 5TC J T^ d IfHlsT ^M#t 9(/.3 3?J | 


13.1 cffiftr W4iR4| (Quantum Mechanics) 

tort rrt§ wrfR tort m 4 rr5t '*<i w<i "frm w, r^r w tort to - rr 

f^ TORTFRT <K<lfte x I TOR fpTOR RTHTR fR^ TOTO CR*JT TORT (TO ^PT 
RR- TORT R*TT 4R 9 v 4R^T R*fT CT <TO RTR^lR R*£R TORT f$R* CR rrset RTR$H R^' 4 
RRR 'lIR-Ol ^RT^RR ^COl TOllCR TO^RR R^TT 'lIR-L’l RTRR 

R-i'd CRRTR CR£R> '^RR’IaRtR* ^G» <PCR TOT I ^ RTHTRT^T RTTRlT R*RTR 'SrRT 

^r^T^RC^ CRtGRR ~J<n£lR TOIT | 

TO1R 'TORT RRTt WffR TOR^R R*TT; 4R ^5R TO^, 4I?T (l^T^p (T^TRR^R 5 RRTtfs 
TOR I RSflR RITTIR ^^fRWfRlRT ^ RTO RfRTOR '^nf^R RSRCRR ^£RR#T 4RR 

RIR^IR R^R TOT <£# RTO RR (TO >i# '®RW' 41>T <iPTR^ \s<lW W RTR^lR RRR 

cr^c«i<n3r ferftfroi^! Mr r^r tort to i 



?f?( 97^ ^ <F17? ^FiW ^17^ 3V i 'l < W/Hl ^TT3 

2f*( -<p<k;® ’f# i 'i.c G 'l < nfi , i : ¥ C IT •llfo r 3lT5f? C®N-sl’l '5'SflCl ^*)C ir i <|M il<j 

wm i 5m ^0^ i wfK ^nwr to ww ^ w *w «^i<wa*i-s to w 

i c^rar ^fc® 1 ^ ^fi> c^*!* 1 f^i - cw ?i ^ip-n >iFi(^ i 

<?r %ro <?r*n «trt "®t *m- fawifr fe ^>Tf^t 3 TO <71 

c«iww ^ tt -to wf <ro. ^ ^ <7it ®^nr ~s^ 1 ^ ^ ^?r 

fefr^ feTfer^T 1 ittotto? sw&t *rfcr p^riT^w^Wr/ 57 ^ 

h 

X = - 

P 

73P1T77T p ®3C<pi h 3T??^ iPRS - ^TTfT -TFT "ST^ 


h = 6.634 x 10 Is 


(. 5N151 3?T 50 leg W "57T?TTR *lf*F 2 m/s Oft^TS ®1^1 (,®MM ^Sf.<Pi 9FT 


p = 50 x 2 leg m/s = 100leg m/s 


-'T'k.sTS' cmf?r '?si5f Di^ii 


A = 


6.634 x 10“ 34 


100 


77i = 6.634 x 10 


-36 


m 


ififll? 1 . 911 ? (37 f.n’fR 
OT.'tfS <TRR WT (/T^ - 
f^FlS Jjfii TTf'T 5(.C-|^«,. 
C®llGV/i«i 417^57 C5TT? <HT FtT/T 
f^TT^rT ?P7RT ••s|if.c Er l 4?T 
Wr fa$RT 5<)[^ *TC®T 
^*T*T pjf^ <J7ffl1?l' 

^ I 


Ax 

—— 


Ax 


WXAAAAAA/— 


3pr ^?*r® er*i 

^TTCT i7T % 'if®is* ^ ^TRT 13 .I: csfij di^ Irptt'jr^ i 

s flh 4‘Pi?I 9|[r.<> "sT573T 

Chilli a<^7 "Slf«1(<l i ,£ J>i?K»f/| 3TRT?T ! 5 t*TT 2f¥®’ 9S, ^l’? V.ts* 7 1 I ¥R T TR ®<i5f! 

c^rreT ' p tr- 3 ?rf ^tift c 7 ^ i 13.1 w=t^t c^ttrt ^ftr 

'5<H«RI #^r ^T?T SPOT ^^5. 5 aT?T 'TO' ’fTsf^T Vt #T 



^Tt W? ^*f3^ ^ W<r ef^ 
<£\*tftH vo<l^n5 c^lt <4^T WM?T ^t# fw# (TNt^T ^t^: I 
<srctt?r ^rfft #r Rtc^s^i c^K \o<wfi>t\o ^ril^r ^ w^t <ftT ^rft<r? ^rtwt 

^ <i§ c^m> fe 3pf%r ^r «i *35 til wr p 


h 



<t>l0S?$ «W Wl A W *tt<J<r '»4MM^ W f^fwstw *ff*R I 4<rn^ 

l jj^' ^1<H'3- ^r <fic<i c*r f^shr ^c 5 ? "^rtf^r c^f*i '»ic c il t’w 

<s?r ^^5 *rtw i ^i^fDc'S ‘^?rf ww frrot <?#- cw ^<t ^ £ro ^j*jh 
wr ? wf^l w w* c«fw w* ^fr 

wr ?m<r i ^rt?r ww tro ^w «itwr frf^ic< m# 3 wr \ 

'©Kc^ ^rt^lt^t ^ A|wm? ®ttw ^]^c g i wt Tirr 

^tz^rf <r^ wN^r ^?r ^trr wc^f ^»W <k?t wN^r 

^Ww^r^trr i ^ ^rfc*b*i'ote ^ i cn^rt ^?r 

h 

AxAp > — 
h - h/27T 

itt^t Ax ^Hwt {Ax ^ont *rfar w<lw ^r, ^fK 

^it w wtf*r), Ap ^mnst (Ap c#*f ^sttT *rft*r ^r^wf c#r 

<p^> >stifa ‘Tf) i c<r*5 «<.ii ^r?t *rt <pw R'sel^k^ ^i*^^^sl- ^<p>i^ii 
feK fwf*iw ^r, 'art*iitw* ^it witter ^r« 

l^s'oiw tir^t^<^i* t^ rr<T \»<w h c¥^ i cs^<ri*r ^^t! 

R'flalw ^^rf^wst ^rf^, ^w ^?r c^lwf 

^fatsfft'SsH fer cq^rt^wr <tot \?m ^ c 5 ^ %(^i<#T-cnf^T. ^i- 

c#t^ ^rt ^?r c^tnt^r cwtfe[! 


13.1: ^w^trr^ft? 

^<5^ : ^P'by^l^ ^J! 



13.2 ■faofir 


(Theory of Relativity) 


’JSr TjfF r?W«l i 

(j) WT?ff<F5?H "SfftrTO ^ 

(ii) «^tfs^r i£R* 


C T ’°f"tI=T ^ 


^I*itiI wif^r, ii\>i<]\ ^rlnt ^ ^ 
^TF " P T5^ 'Slflt l£R* M'^si f«»(,<ii 

»M^ cOll? I<11*1 #r 3 J3T •5.< > c ll ? 

f<r&>i»i osf ?r<r sstiFtfiTF^r tct TiR - 
•5lT<?iril OTG fevf <<FT? totr# 
•Sli.W ^rtc^ rlO^I i <PT<[ I 

l f?Tt *[t<l l jbl WlfcpCVi 

'illfe v£j<R (.‘5|«||<1 <FJr QjfiTT <Jv ? T r SlK^ *ll<t 
■5ffii>pr v, </i>}*ifa <jmc^ ^1f -mI'J*') 
fcfCF ^1-1‘ffb II 5bfbT?T; "'ll'".'ll 

HCk'l ’STfiFTf C^Tv^ ^1*^. 

•3rr?RT C°iC*^» Wci> £fl 5‘<r-l«l i> $Ct& I ( e>H 
13.2) ^IFT^" ^T?I ^1%, ■ailwl f^TF CTO* 
3to < cro fe) (TFc^ t (1 

^f.'i ^T, 



OJ (&) 


^ 13.2: (a) fw tire (b) <Rin^ ssjtcfto safwl^ 
#0 I 


L {] = H/c 

iTPfKTT C ^CW '®I|C C 1 Ifl CRFf I 

jf*JG li<T‘ 5] *j HtI^C5f F=T^ CISC' 1 *1 C - i>C5l 'Sil'K'Si ♦TPIC^ I 


CTO^J V CTO FtCW Tf? -jfsr C^TO ’'C-SiVTff sjsfa- <ry«T *TCTO 

C 7 ^ t 7RCTT ^TORT Vi *pC? TO CTO ^ fa^RF f<F.<F?I 7 F 7 RF ^TOT Vt ^fTO TO 

C^TiTS I L'SWl^i ^PtC^ *IC'( $£<1 ^ITB?F TTIR* ^3*11*1 7RTT -Si 10=11 (3T y T 3lf3T5R 


i?TFT 


'll 2 +■ V 2 t 2 


A||i'»i>uls , ri <yc=TCFF 7j<r STRl^fTTr ale'll*! iTFt C >IVIj«T, 51? i75RT?T ^Rp'! fsK*p*i TRTRTP <lfF 
L <lj^1 •iKc'l 
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V// 2 + V 2 t 2 

t = - 

C 





H 



<ho®t$ 



4 $ ftfte; >Mctai wwrr ^<i# 4 $ 

tN" ^ w fen^ i <jfer f^, t c^Wst 4^ 

^r?r t 0 ^ 15 ^ c®w<r i ^r fp ^lR>oi w c®W ^ v c^r 

*it*f% i v <£i?r ^ ^r ^r t t 0 ^ c^twt ^faj c 5 # fw ^ 

CTFfir<JpFFtf^^r^t^rf^¥^pf■i cw^ v - 0.99c 


_to__ t 0 

Vl - (0.99) 2 V0.0199 


7t 0 





4t?r^rc^l4t44^to wr^totrr (t 0 = 10m) towi ^ wr^iw 
4*f « to Cvtsfrz TP to£4 70 W! *tTRI4T w?t to C4 *tto w<t4 
f^>ic<i tor <*m (?t%# *tw<r w?r «?f w ^4twt 85 <^«4 *j4tw wf ^pi c^i 

13.1: c»PrR ^hi<i c^Wr 4f v cr<pf to csftt<r 4$<r ^Rtn to* 3 c^t 
v CTFt i £>kw 5<*Blt5l C4*r ^riw ^r 4t? 4*r 4 Vet 4fcr ffer to C44 ^lto<i 4?r 
•Tt <PT <Tff?T TR C^? 

^54: fa<# w tec,«lfi3f«n5<1 isr^t ^F#t 4^t<T eft) I RiPT C4U5^ (PT4l<r ^RT 

CsM4 i£)RT CsPr4 ^p ^4®Rl‘4 4PR/» 4?R 4RT *T% -lRl<1^l R44 fe<T "STfRUs 
4£4 I C4 ’ffSRR ^ 4% toto RR£<T T5l?r 4R¥ ^dWFf^ 4?R 44 | isfgt ’p R^to 4414 
rrT Rtir- ^4K4 ^rr?r R44 C44fart 4S4t *rt i 


RR (PI 4 2)3il4t c t?T ^ 1<Njl4 3|^|<p<]C|1^ i£Rr§t *|«rl4 7JST ~§J?5 *ft?T'5‘ fa^ tot 

cptos <p=rSt w «fttor i « ^rtro sito <44 to^rl (Pt<to ^ * tot 
to tor i toito^ topr 4>ifa 4 c?r 44 ^^rfRttP® fator Rttpr 4^ 44 ipfst 4 5C ft4 w$ 44 
cto4 to 4t4 to towf ittcw i 4^® 44 w 4$\ G4lwlfaH Rtoto^ tor 
<3®% C4to 4t4W 4t, 4fi> to 2ttTT 4t(PTT4 C4Pf ^ 4H7T ®t^%9 C4to® 

44 wW fto*ft ^rfes^TfW 5 ^ ^RTT ®It»t1?r 4^ I W f« : l<lto^iw ^jRft ^ 
R^ v Q‘'!(. 4 C^ff^t - ^ 41^14 [^1'S'S‘T iw ^5t?r fa 0313 fac3|W ^ i Ji^C^iC 3 1C4'® C*f^ SJS 
tw ^ ^ WtWTBT 4t^[4tf^ T5lt 4t^ ^TWT A 

wr ^sru 2jc*ii'sfaifa '^tsttt fac4 ^iic^! 

^(falft’pir Rit^rf^ ^wfw riNtT ^t ^rfw, c^rat 

44 to (Tr^ wra; wp w w 2^4 to (pr diwk ^wf^r 
^?r w tot ^ftwt ’t#: 



^i^riTPT ^ii^iw4 to C4lwi fto^ ^o 7 tit:' ; w v c^pf ^ttoto , ®t?r 

L to L 0 c«r^4 4^t i 

4i to fto^r efF* c^pt ^jfato fto wi>i%i ^4 ^ftor ot to to 

44s ^®t4 fatW ^Tt 3 ^ I 4lcto 4to^5T C^tW ^fW ^$^t 

^fto ^ to 1 to to^r ^ W1C4-6 to wrto ^ 

to W4^b‘f to^4 4W (M^! 




% «m^I*i wtwt w?t w fe m 0 ^?r ^Itot (fet fe v wr om sftw ^Itot T5\$ w m 
: 


m 0 



<ife ctw fe 1000 km/s wf fe ^irr ^ ^ <tfw ^2x 10 _10 % fet 
*rt i 1%¥ wtwT fe 0.99c wf ^trr wfror w ws *rlw 7 
i fe W^rfwfcros - 0.999999c ^^fwc^ww^700 ®«n 

TOf?f TOT « ^ife^KI fefe ?J3T wr TOT 

WTO© <tlfa I (fetTO3> 

E = me 2 

^ *ito4t w TOtw i fe w^» ww *ffe© w^\m tow *itw v©te,w 
to c«fw ^#sr% *feK i *rfw toft tow *rtwr i ~*\f& to fe fe 

wtfefe toi to, tow few toto tot to i TOmro wtotq fe *ifew 
toft TO fe fe tot to fet% ffe ?fe ftw TOTO wtwf ^Hwt <fe i TOwsrifro 
tow w T^tr fefeiM c^rtw fe ^»tw tow *lftw TOlfe© <ror ^feKr 
^fe^^MWfTO! 

13.3 R$Q>SlM (Nuclear Physics) 


^WT TOtt Wfft WC^ sflW ftfe?TO ^ fefell>1W fef ^C^wSh 1 

toww cfe TO^rft Ri^c^l(.«T r i, \5t?r wf^ ®ltw ^fet c^rfe to \ '©iw ftw 

<4fe %to#t i center to %rofe c«rw sro 1800 ««r cfe, fe <*w@t to 

TOwt ^wto?t fefeitTO to i« to toii towto wrft c^n^w^tw^flwfe <w 

$C S 14®M<1 T5tW Wife I ^5lt Wife T5t^ C^lfe^ ^#tfe Ffe<T ^1^ TOT^ 


^ITW ffe ^TOs «fHW I 

to<t ^prtt f#i<rr*j i RPi<iic*i<i fefero t0 c^rfe w ^®tw 

fe 1 Pi-SWfiic^i^ ^l<ii'S r| c^fg- 10 _15 m ^ wl^fe% tiwwfife^ 

^c6t Confer ?[Nt ^stM 2|^T fefef few *JtW ^ (fe CWT ^ fe CWI 
feinlw fefetw fel cfew ^rKMtf*! fef fefe f^rfe's «rrw i « Mt 
few fefelt^T ^ 



ftpFBtPRr is^ilt ^®tt <fw *ttfa, 

c^m^r t^^rrtPT ^<f6t 4<f§i ^?r c^rfsw ^R*m « ^ 

t<JCW I (^#f»lt 2 ) 

9v3&*i!»im» f^f^H uNta ^IJ ^ cw oefl^T c^w ^ 

WM <K?T fes I mw 9$Q»*li»1 ^ 1 W?T C 2 flto^ ^Tt 

t^s - 9\®w*i *rc?ftt f©sr i 'olt^w ^ «il$t»ilti3K i cw ^Itc^tssfc 5 ^ *n^T 

«il$t>iltBM ^Itc^teT, R>Sci>9*il*i w QfD*il*j i ^osalt'Srw ^ 
^£R# cetf^r, Rj'3c'C9*i!w C^rf^r ^<!^t w @^rrfw c^rf^r w 
9^-! i ^t^c^ic^Wf) fibrBt ^fct>itc£l^ ^ 1 ®tM ^PM ^l*r c^ttt ^r 

^T<$sT c^Ttrr <?r6r ^rrr i f^^r ^<rt fer wr w i 

cw wt w <prr, ^ ^i^c>i!d?!c^ ^r<*m fe cmm\ ■■ 

C 12 : 9$9»*llt>1 6 ^ cetfe=T 6 ^ 

C 13 : 9$Q»*llt»l 6 ^1 C2ff^ 7 ^ pT^T 
C 14 : 9$Q»*llC»l 6 ^ C^rf^T 8 ^T pT^T 

^12 <f) 12 T^^Ut <n >ir^M o 9^*1 ^<r< C2ffe<T *R$ft I <7T <W C 13 

« C 14 4 13 « 14 I^PQ^^tlt I 

C 12> c i 3 ^ C 14 ^ C 14 9 ^*ll>lfD c^sfer ^lP^%T ^«fk C 14 W#T 

C i4 9 t>ic<i *ttra ^rt ^ mr c^twt 9$9»*ilt»i *i9«f\o'® ^c?r ^trr i 4ww ^r 
9^&*iit*i<i o»^ c«n^ c^rr <4 <fst ^rr c^ ^ i c^r ^ « (Tte? 

cmfm #& i 

<?r fa# stferr ^t^; wm ~sj^ ^t®iW, W #*t[ i ^ 

#r c^sfer 9$Q»*il»i c«rw w ^ic>i%i ^r ^ wW %r ^t 

til *rt s r c^rnt ^t*i 9 «i ^rat ^ ^tfer wl9r fw ^rT^wt ^) , «rwt 

"srcrr c*tt^ i 

13 . 3.1 ^n*h ^=rr 

^rtwr ^rr ^iwr/i ftpraisi Fi^f^-<.ir>[! ^rmt wtPr f^T<ri*i 9^<irc>i ^ c^rf^ 

i <mc c^twt f^?rm c 5 ^ ^i^r ^itwr ^ c^ w c=# 

^ur w. tt^ht w ^ w i <fi^et 

c'® v ®^ c^lw ^r*f*T c^ - ^rr ^ic^i (?f5t 

<l'o|»it<i» «Ht*il9'o' i »ifSt ^r <H\5 |c^m fer ^ftrr 

^StC^ ^Tft*r (FT ^ (Tit ^RWT ^Ic,*ii9m> i ^rfwT 

^?r w c^a' ^ust- wW# ^iter ^irr i 




wr ^rfwT ^*lt Rfelo^ fefem fe fe mfe <^®?r fer fefe <mp® ^ 
*rt _ ferm strife cmrr w i (mfe ^sr <rr ¥M fet feM mrnm ?nfcr 

c^rat ^rtrr i) c* w cw mw ^fe ^wt mtr cfe ^ mrfa ^=rtfe 
(^rw^trr i 

^rtwt ^ft ^rf<rr?r ^rtt t^R#r ^ mmr (fe ma; (7iwrr mr|\®rc<r Detect 
TtTT I ferfiTT tc s 14fe«^ ^3[W ^3TftTT fe s t^ i W ^ftWt feffe (^ Wt 
'qlwl cfe; i 

13.3.2 fet^tt 

ffe ^ft '^lt>IC 6 1 fep#T! (P®tWT WSW ^C?T '»Htvo fe fefeTfe <?®fe sfe «*£ feg^T 

fe cfer (Tife cfe ferfer cw c<r?r ^r? ffefetfe c*r iferr <7ife cfe 

(fe fe bl«fw fe fefe fer f^fet fe^r coffer fe% fe i 

n ->p + e + 'V e 

^fe?r *i*f]<Mt«r c^rfe fet^fer fe& ^rr<rr<t fer fer ferr ^<j# fer T^ 

cfe«, c^ ^t? feferf fefe ^< 1 # fef<r fesf c£if% feferT! ^TTRrr 

fer fer eW cfe cfe <fer feNffefe fer felt cfefet w 

fer Rt^%fe fer felt fertfei fer i fer fet cfe fer fe feferrTi^rar 
Ifefes*?fefe *wH s| ic^ IRs nifefe fefe cfe& fer i 

fefet^r cfe fer fefe fet cfe fe fet ot ^iffefe ^ifet Mfe ^ffe fer cfe 
fe i fer fet cfe fer ^rtt fer ^rfer ft cfe fet fe<r cfe (cfe^t cfe§ 

fefeti?w c»vowt «ltw ^®tr^ fe® ^?r "fit) ^it fer ^rt<r ^tf^ Rfe «tt^ *rt (^fe 
feferr <t*c ; ®i5t ^ ct^t ^ Rfe w fer ^ht<t x ffe fer fe^r <r w ttr^ i) 

fer ^HT feit^r fe fe c^®^ fe^ ^rW^ ^w?r w*^ ^r^:^ ^rrfe 

^Mfe «tftsr i fer ^rr c^rwr i ^rwr ^rr ct 

<w (?nfe% ^f^ter Rfe ^rtt carw ^rrr fer ^rr (fek fefer) (?r ^n, Rfe 

v fwT , ^c®' fer c^Tcrr ^fe^r fefefe ^rr ^rtTf i 

wr?r ^rr^ ferfem csfiTF ^ ^ ^ifer ^ ^®r ^ pm c«nm 

fefem femmf fe^rs c^ w ^ i mrar cfew fer fefer fer i fefew fe 
'fefe® <pife cfe fet C^ffe C^Trm: 

p ->n + e + + v e 


(P®lwT wmrr feferrrm cmrr^® ^tt^! cmt^rr feffepr c ^ fefe <mr ^r fe 
feferriTra' ffeffe^r mmr «nwr^ ^rmrffe^ mmr ^ w m?r i fefe 



$;c‘T^<?!<5 e© <©t ©*ttt*f?r eastern ©St ^r 9 ^f mmt © ©©s 

w ^trr i 

Tsfwt ©<5© ^tt ©©mr ©St ©#©[ ^?r ©&©wt ©*© 4 © 

©&®wl ttt ^<r. vst^t ^itwt 7© stmt ©© <Ftt tft? ©$©wt <rf*tj?r ^rr tpt 
© t «rt? ‘^m c f R^©c*ii^ '^tw 7© w <i r *u's csfTT 7© *mtt© ^rfTt 15© ^ ^sr 
©felt ^7T 7T ^3TM 7© TitT® © *Tt I C«M ^5T w ^fTT 7T (fRT ©felt 

^r tt ©rm ^5 fera ©St ©$©wIm» *rmt7n m¥ mt TrwTtr 

>M©^ c«fw ©^©Wl (£)R 3 ©\ 3 ©Wl 7t<T ^C*T9 C^wfer ?[f*tf l^WM ^©7^ ©71 Ml ^7® 

^TT *Tt I 

13 . 3.3 *tmt #*ir 

stmt <tf*t[ ^rfwr ©^ <©©© 1 7 ®m*il ^rK ^ m 7 © (?© 1 © ©St 

©©©m 7t7^ stmt ©tt 7 m ©©©msm T^TTf ©©®© ^?r m 1 ^rr*rt?H^® t^tS 

©©©m 7 fw mtt^wt m ©st ^tt 7 m ^r ©^fem© “©©©®” m^©n ^m 

©© sftm ©*tf ©7171 7J?T W ©71 © “©?fi75W” ^?r 1 

stmt ©© c^§ © 7 ©; © 7 © ^;-’i?Pit^ ^m© mturt©® ^ 37 ® *lt7T m- 
© *mt7© ^sfTTF TS^TT ^s ^ftTT- stmt ©*t[ > 1 slt> 1 © ^iTIt©'® ^?17® m 9 tte9 © ^mt 
TW^tm c^Ftmrt 4? m\ G i c$(& ©tf# r ^ <ftt ©© w$ ^tt- (?© ©©© ©st 

*T7®t y qk^il©'o l 

^srfer ^©ti cmt ©?m ^tffe w ^Pm v^wm 1 

<j©%T w W ^^©WC'b’ (7© T3mtf© <p(71 ^rt«f©^T^ :i 3pf W’K fettfe 
^t^ I 

13.3.4 ^ 3 ©©: 

cmrrt©m <u«i< ^?r w. c^M©m cwi©rar 

c«it^ wt© »4t oi<i^!<i ^wterlt 3jp©^\»iw wr ^rr, ^rtwr ©1 

<4^St ©t?r m© 1 c®wfen5t?r c^rfc©^ ^ 1 © m©i, -?r© ctW 

©^femr c^sifer ^?r ^w wt© c«rc<F ^rtwl ©© m stmt ^?r 

©¥fe cm^T <7T^tmt 7 © (7© ms co^fer®m ^tfe^r wm^mr 

^rm^t c^stfei ©^©ntT^ mt^r <r7t ^ 1 ^© ^tt <u<^U 1 ©t ’JttwM ©©©rm «?ttc^ 

<7T 3 "i i ic?-i ,; st3' t 5r:©' ©©^?rm c^ C5©©r 77 © 7 ^ ©©i s nt7 : m 1 

7T ©©i^rm !©%%r voice’s! (rnwrt Ttw ^t7© c^stfer ^tt o ^ 

^ m 1 ^rtwr ©4 ^Vtt 47lf©im, ^t?r ^[©t 50 w, C^W3 ©r 
wswt c 14 «rt^ 50 ^twm w ^ ^ ^n?© ©^fem c«tw c^wfer 1 

7T ©©I^TftTt^ ^Sf 5 ©^ ^sf 7T^ ©©©?T7T if'O C5©©T <PW ©7T ’^om 

Coffer ^Wt ©tTT I if]^© ©W (.vomits ^fTT ©7® C^ffet^ ^tWt 
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^C44#T 4T7T 444 C44C^ 444“ ^44 C44tl4 ^4^1 #M Wl4^tt 4^4 I ^Hj^lC4 44t 4l4 
^l4tOT4 44(^ W 4^4 ^4^t ^C4^W4 #M Wf44t 444tt C4^ 

4441*^ 4J4 C4^TCE4! 4T4 W 4tZ4 ^ ^Pm W 44(44 4^41 ^14^ ^®t4 4fW ^ 
4fi#^! *£fet^ 44t 44 C4t4 (Hole) I ^fk ^l44t 44C^ 4tf4 C4t44 444T4W C-l^lfD^ 
"5Tf44 l4(.4(.4 C4£4 ^t4 C4t4^ [>|R|<^4 &>S|C44 C^4 4^4 C4®t^s 41^4 I ^fK ^ 
C4l4Wlt4lt 4t4 4144144 5 ' kC4C<l 4^tW 4^ ^4X ^t4 C^»4 fer 14^ 414444 4^4 4%1^4 
bl'sf^ C4t4! f^# t^44§4 ^4^t 444 4f44t4^ 4^4 C¥4t 44 ^44 

^4‘4(7r p 44144 C>lkl4^li4 I 



ol'-lMC'i yw )> HfTTTTfl d^ p HTFnr C3^H WT W ^ forg 

T’R 11 d*T? p *1 *1 ?, r i *1 (..•'ifa^QjliJifl <iI*^bt?T 7 TP/’I •fH|'', < W*b| <%•? ‘JHl T 3 v I ?r f^5at»T d«T? 2pjf®5?T 
TRUFOT ^5 fr^JT7T3 ^TT 5Eflfe*l I 

13.7 i $',$'& d’Ab! ;i p *i»ir/<*i ^ >1 fa !§/,<! ft -dI ’, v l 

•Kfl TT^J 7fi7?l <2|^t «irluH«J d*i'* siC»i TOT C*I»T <li|i’ll'TN ''jf^nrir "5r?*nP 

*j/j i> U d*r ^TTiTJ d^v (TT^rt^ ^?.*tTP $/.4IC® p d^t ?Tf7?t I (.'ST^fa ft *nTi7^r 



13.7: ii p 7 {& sfwrw i -iiiT>i(«i<i ^i?in^T i^ioir f^ye *fflrs tct «n, 

^RTTTn^l f^gR «RTs 5TI 

(TlfaTTOWST f^JPS: W ^l#1 TOP. *r.|7£»? *pr g^5 dt ^FRq*TWTT ‘TTf^TRRl 

sirs faro w.® eft* -TTO^e n c^ilwsfei fa^ etros w ftot 

^KvLfa 9 ir*PW •Tf- dT?T 57(1 4t(/i "’SflMTfM!?l l ‘ilMlflfi “ 5jf^ 

?', t 1 < I l IH S.li'Stfl -'i. 1 ! p d^2 ■^FT'Q^I C^t^T d*H!>1 dq»fa fa'’,-il t>fj|b 

TiTT 4 ii t*y <m'L'3t 3 ■»pT ij v 5 (?r*rr 4iw T*T t frs 2 Frn< "-nrnr i st*tt d«Mi> $ cziws ^<ifafa tnJ?. d^ 

p c^ttjtsi^Ib s frwr?. T7j to - i -w,^ ^m&T% TO* np 

TOT '5£ 5 7, d^T felTT7TO7 (.•t s if. r ti *j faults'9 **7* 

d^ro ^ np *iul?ifnf s>w't ^pitt to 5T^c"i ^IK 

^ncif^i w p w<r <7fiw5tw d^f c^ife ?rm ^miK^ n 

^T7T*T C>lfi^'5fs« I d?tra ?TM% OTf#® ^73 CTTP t?^TWT TO M 

d^. t^TWT^r^T H p ^5ft?*TTO T^jv cftv\ (TO" I ^ (,55lf*7^^ p Br^>r 

C^fv^ ?'>1 < t\U r i C^T ?t^<r C5T*T fTif^T M‘<i'. ? 0 l['fiT.<l £fT3 d^ 

CTZi C^mim fZU Tlti/T pn crR^nTRT Fn7P i “■iTb -Pfics ^fp^TT- 

TOT^Tm ^Rv.-I \£FI7 < tilt»|iVi‘1 i l ft & Wifi ^tc<p 5(<?ifi 5i *'W (TPPTT <1»lt»TWft 

arj c?r7P tttlW n d? dr? p ^htp i^i>iii" c^r 7751 Irot ^srpfT? 

t(m 1 c^t mw? ^tto- d^ tottt d$ ^nTO<i c^r to 





HOB. I n p WttfTF i£ji£ ^TI«T 'MWI® I 

TSWt®- WPrtW^vl&fe \a& W1^ ^?W1W pr^. mJ? "5ir to^T 

vbtttllOM <Jt<lMw^ C<MOIt C*R CM*. '^Tf'TlSl^f \blWt® C®t ^1^5 3 lfoi <3 s ’ic v s ^t C^l*Mt 
RR ^1*l-il W ^Tf^T ^T 7 ! y \‘I'fy M'JW £5?i£ C^ll? *1 iC 6 ’l|1i'C 5 Tt WC*!! (W^T^Tf RR LED ^r Light 
Emitting Diode ^5lwrttf5<T ... 

m?rr <£iw[ ^smr wi<i ?zm_ /\ A /\ r | -J_, A_ LA _ la 

AC pmmr DC M?r wf i 
Tito- c^nwi ^rfw 
•3(|*ISJ| vMcillWS AC 

L©|C.*W»T ’3PT *Tfc"t 

r7Tl^#5 cto 

*lfsrfS , « 3W 

I #3 13.8: SIUTTC A\Aii .Id W dFf C^fEte W 

^Ri^T C*PTT ^t?T i 

13.5.2 tf*#^ 

Rt?rt &\ tc r i qfpf r»o>w > i ?r?i st^^Rf >M<’Mii r® ^r, 

T5t?rt ^rt w i ilwfa^ p <sro ?? *r?n/T<T to M?r ^ 

to^r, rto w c" : ^5?r tor 

srcre. Tto c f *TR<r i npn pnp ^ I c c C 

En-'ito&i i ^to" ^iviiwsi npn B _-j^- B-f-M B«=v 
^f^RTR (;wviic»ii i n A > 

*nto ftrtc*fa ^rW ^trt wr ?Tlrr, *fto tol eI e 

-tfWT ®rto ?RR vw ^?T ^Tf# ?TCf 

WC^T *flto 2fRi^ *mr I npn ^13.9: *g^f& npn Iji*iFsM*t^<t 

j|1afM>Wisr <7\ fw tor ^5W RR ^ 3^5 

-^TC^TlR ^<T2 IWi^I •^IW'C (7R ?1T Rt 5 ! 

I Rt^NrfW <]C?IC*e WR. <ii|>lfc ^5" OTT I 3J^J ^17?^ 1w# (WR 

^mt 5 ^ ^t ^rt?r ^ofi^ <M(,<] c-i^i 2RT5; e irc^* i "STfafa ^ ^iw*? <7^ 

•^RT5 Q.a\ W 1 

<i]T ^Kifer-njti t^W -si^l?^! 5 I <| ‘j!| -m ^®1?T <Ptf I "^TI I Clf^ fR s ’kn| G 'i(.<P 

oti^jfl <p5if ^<T c*iStt<P '^iH-s)i <lf^ I '*TrTT *vs»C*^ Sf^RTf 

WRT ^RT'S ?RTT ?JI I 


TlfOTT 


Output 


gtoto wfe>[><1. Wm^TTMT. ^-fww ^Wtf^T <}!«<> hi w STRUTS 
ito wr Tf?[ i to to finjto ^ «rtwp iqf Rhn to 




kk <iik# kfk£ cki> ^kk wkkk kck i^fer ctoiT ^k kk ^k° kk ' 5 rT s r croft ~§j ?Tt 
tf^ckcks kfkt> i ^kk ^R5c»Mci5vb >i|Rh 5 rorck ^kk TOk<r toTOt kk o»v®w £Tkk kwk 
kwk StkikksT fer ft# #k£ &k1H «sf tot w croto® crofc® ^kk kltfrot ckk?r 
Wre^SHfe^Bsi km <kck tost ^kk kck! <£ikft> c# fikkr 1kk?r fkk3kSklk>^ 
ckkttTTk <4% kkkCk kk tot VLSI k Very Large Scale Integration. ^ ^ffer# 
^kk ckk (?# w fikkr kirk Stkk# #c?r kick wfN kk% ft# kk?r #Fk 

^kklk(k i 

^ <# c# fdckT 1^5?r f#3k tlkk# #tot k^m kfk£ ft# kk<T kkk 

kkk ##3#, kitkH <wH<£kk, v^m (kk^f c#ic4H k®itk kk?k k®^ 
%TO!#tk W# «wl4 kkT® ’ll# I 4k W tCTOI#TCk?t k kl# kkT® TO# TOT 
fk\k 4kk km RRjfs.tii’fl 2 j ck«r*i ^c®t 4 TOt ckk 4kk c# fk^ c^®^ i|j<k*i cron to?4 
TO^k 4k (kWTf fk?F ft# kk TOTTk TO3 - kl»lk 4kT k^cO fer CkSk® kk ! 

13.5.3 i£)^fk% <4 (FPGA, Fied Progammable Gate Array) 

k^gfk^- wm®4 #c*k ^c,<iI«ti 4k ft % kk i 4k 4kk kk krk kk- 
ck# St#r# fer ft# kfkfr 4kk kckr ktw kksr ^tto tow® wf i 4kr ^r 
kk ft ft# o$, (7Tkc*r kk-cklk c# c#' kfk£ (k c#) kwfck kck fk¥ 
\®1cw<f ckck kloikkr croft kck k i c*t 4k <w«# ksro® kk ^ ^rlk 1% 1k^ 
cstWr o»v®w<i <HC‘i<t^*k fer (kkw (?r <tt ?R«r ^ikk >ilPkk k®k ^<r 

cror i ^®k tot # ^ik ^tfWk ‘k tot ^Kw <kk <re?r k 5 ^ ^kk kf^ 

kz# fk® k^ - 1 ckk c^thtt k^ ck i (.*k kk krr *rk ckit ^ciics?. ckkw^r k 
ww ckkk « kkk^t i c# ^ (Gate Array) k®l# kfer «fM 

c^k kkk 1 9mu*m ^rt krr k®^ ^r?r cw k^@k^ wkT® i*k f^r fk 

(ii \ovjk ^Ri<pl kk^® <p^c<i i ^fsnr fkr kkr kkk fk?r ^®k ^kk 

^ <ii<ikw^ k^kTrtk ^cii <7Tk cwr fk?T <?ikw «^®«i kf^k : rofTO® ^ck i ^kr 
k^k ^ "k - w fk fk ^ fkkr ktkk^ ckkkk #k?r k®^ 

>iirkc^<i ckk#^ kku® tot i ^ ^nr ckkfe ^ k?r^SPi ^i ft% kror fkr 1w 

^ikriak^ k(^t ^£)kk toto kk^ i 

13.5.4 

(7®kk TOrk kkkkk i kk ^ kMW ^rt <?p kra - 

4H^k <i & u®^ ktw ak^k krok ^kk kf#4 ^kk kfkk^ k fk-rkk fek ktkkkr 
# c®<?T 'Gik- (rm^rk 4H^l^i tot i ^rkk <tt ckkkr cSRic^H <i.s<i^k kk k4 
ck^ ck^ ^ito kro i 




NPjR'fl C'S «flRlvS&li 4 <?3 fr*n*T ~5T? -fiptf vfiTU ■JTiTT Tf*^ ?CS‘i TO5T »m | 

C? C-ftCit TO ?T Tpt (tool) ?? 'Uifjlk vJJTOT HlVst TOSf *R(, t> TO? i uJ^yrpT If ajl5bf*i 
facti ^rrf*r <ri's*u?t to? ?? «itf*r i^tcii 3? 

C«!tqi ^TRT ?T I Rrs" ■‘»R v |\i»t.»|s <5|?pr d *fllrt TO\ 

cob T Ri.<j i ^i<pq ^*T3f ??t 7 rm v£(<t? ^ ^ 

tot TO? w ^tsmsptt srtar d?? c?fir ?oj? J L 

.||\V.?? '^T%F5T* dTO?? TOT? 7 T5' >]W(%! V'" 

c? •jMStrlw*! 7J c^rf*T ???TOr c?? *P«v;3 [ |-\| | 

' sli< -tFM'Si’M f^TT '?l-i*.il C? *:i‘pi( fs>"lM 
(Compute) toto ’’ttf? fc? c? to? to* t?roy 
*nf?r, ?t? TOre nti?, to?t?~ error tost 

’Itfe, TO#? FTTm TOST dTO?^ ?T?t 
?T© ’SlTOT*^ TT?T dT? <iI<i5t1 <T TO? ?!•£?£?' 
ti T 5I<KI ■#? TO? CTOT’ 

?&?: ?t?T -‘P|H31 >Iv?H 1 
CT“5? #? Ri/lfe. 1?i , '1C 4 »C* ~5TC?? TO? c-jr? 

TO? dfi? ’prt d?# TO #W CTtTOt cro? 

TO? *4? TO? TOT? ^FT W'i?R ^pT? - i 
drop •^R ,< i'5n?|i’^«7 *p[ tis? ^jlC'— d??? =V/Up •>* 

CTO-HT# £53? *Tr^Tt TTO?*t ?T 5"( <5! <fl m K WTO TOT TOT. CT&lTO fF^ fuRu'lq R’jnjKf 
w TO? ^T?T I cTOTOf? CTOP d£ TOTOSWStMTO.? #5TCTO TOT. 

'•JrS'WMSfiTFT? CTT? VT^PMC'I? WK ^ TOST 3S? £3# WPT^ d?5 TT? TOT TOpiffT 'Tlwfij 
crot tot rore to? tototo i ^pt 7Kn??-qf’ , srt<n<T L^c*nRu3 wsit ^<r cw i d^stiTr 
iTPP '\^i^\ C*Pt W TiiFf ^PFT ’ffrfl dPT r ?Pit C^tPIfR C*R 

^H^SBiw^ ~^n t<w^^ pfi xy (Ti'.^iRii 'S*mfr^r w^’tr. •nBT^ir^iw 
c^rp/T sMi tt^tsT <Rt w - c^Pfp/fl Trfsnp TPs' 314?;« <hft v i|f < ( j i 

■.FP^sw.g (.snsrrjr ~m to c«n?F cropiror w\ i m 

■r ^rntfr (trom ton sn^r) tor TO^^twnr tot c^rtt^rf ^ ^ *to<trt ^ t?t 
i -pH^t‘1 tot? to to TOTO^mfr? tor to, c*to to 
to p t^?r? TOtt? ^pto to c’irnriTiPt < wtot. fetTOi TO? ^rr 

V^-bti'l I 

TOT ’TOrTOt ?P?( <7It s 1 tl^ltCT? ?TO ’TT^fs '5^1® c^^^tRr?- 

TOTOR7 <7TP<3TO tTOPTO TO ( NIC) «ftC?r CTO TOt C?i? dt^ CTOSTOR 

tori to *top d?2 ?rfTO^t? c?it Itoi ^(t sit? yMk cera«r i 


uTOm? 


5 iR 13 . 10 : uj<P <pt»i' , ji»|r:<i<i tolsK®!!? t 






13.5.5 3 

■i|#T «if5CT?7?r WlfFI^S faro w ^ CWf 

c*®? i)^i ^^t?! -5hi 'ii^i ¥%^rra?i ^iffl wnw-i w? -srm jranw®? 

ti^st 4 ^#r c^rr <mSi} iwg Resource <MC*a i 

LAN (Local Area Network) ^fiW i cT'PSr^'l^ LAN ^iH 

ij^T ^15? *FIW 

w ^f>ts^vrn^ 

•5TW w foe® w I #r 
^MSBT?rwr spry 
ti^riTTTf^l wc® 

?IT C*lit» ®T^ I"i09r , 3 

5jT 7^| <J»r w <'bL?'ICsi^ 

vrrr^J r.TO w aisvr ^ 

>TW OTTIWI’T ^ l 

o^l'W iff C®T^T 'Spfl 

<& rsr sp?i7® <r^ i 

•il^ LAN 2HT ,i|^ 

,3 epiT LAN ^ >ttt^i w >5 t»tt (Router) ^T »n i i 5t<r 
13.11) 1<;f^3*t C*ithftlt^ (Network)- 4s fesrOT Inter Connection ‘TO 5 
Networking *& Internet ^*Tl i ^®Tl riws *OT ’3TBTI *Ji*TfT?r 
tWlWsrfrZ smntar 4t*nS TTlTjif 3J^ l 

«srr ^ <ns <<q<} rVi 

M # TO, iWff trht *ri«?£ -srcwi w SJT75 i 


1 <?rTiWFJt • 
^ „_— 


aTSy^T 




— -J^ S I -(y /- 




■^5n 

T~ 


^rct*’? 
■—( 0 ) 

/ 


LAN 


ajfc^ 


7—T 


LAN 


13.11: t^f ^ ojisiiw i, a W 





300 






1. h <4R RtR ^ RtR toto torwstR ^sr crM cwt rT i to 

tl <@«W ^5t? 

2 . w c 5 ^ to to £to wt Rt?r, votec*! f% to* c«r^ w tor wt rsr rr? 

3. Pi^lH to to ^*tt <RR RR (toR torto - ^s RftR to(XI toJiRtPR C^s<T RR 
Pi^ to to cefto torfw ^r Ttrr rT crr? 

4. ^tWi^r toto ^tof ^ ^rtar to# toto rrt tot ^ rrT rsr i to to# 
R#tor to 1 

5. rtmrMR twtiRr (toto<r <RtR c^us rut to torwta rw crr? 


5ttPtto> ^rsput: 

1. 4<# toto io 6 m/s crr Rte; *®t<r # ;^to wr tor w? ctor <£to <rtr 

c#i^wMw? ^m?rr?r^prto - 5 x 10 6 m/s) 

2. <sto tototo* ^to ctoRR rrtr w cto - ^t wst cpr cw ^r? 

3. lA:^ wr* to^s <rrtoto rrt ^t cto #t tom to cw? 

4. tonics (R tom c 14 ripir rrt m<r crr* 16 m rr i totto w 
to®^? 

5.317 Rtoto tor#, to4 (RWt-toRRM Wi wt i 



^JtJTRr 

(Physics for Humanity) 


j*»»’Ife" ti*ii[T, 'ilf.iif'JTR Tlt^ ?| '7P]|V*?Rj iRRRVR 

3n<H(«| f\b Wfhllr? '3^lVfIiR'J -5T»ii TRpl? i.*l IC^ITI •JT’tfTpJ |,W| ^TF | 
"i ’SffTR 1 m :<7f i4i|-j |(,.fj fhT RFt373 

s l IFir^-c I^iIiv^im ui®ft T T r !R RTfltT *FRrn. i.'TTT? <i'te'i*nR 
WRISfR %nnr *f|frn v^RF 'R TTfri ^PfR 

•iTirTtl 'iR* r*RT ^*1 i- : il:i •'ifr^SrfiR (bfi<*r '•imr/-' ('.^"CTtWR' | 

fTR V*R MfRTFR faw WtfW l 

sirto srjT^f Rm , srp>t w #> ftR 

IsopR | 


fllelurt! F'iyr*man(19lS-l9ft8] 



y^t*|lu-4 ^VrMI*^ ‘Vt«n TIHOT ^N*R 3l3> ^1^1 »ro> iR ’^HT l^'^TWT ^C-TH^el! f*l\5?!f,»‘l'3 

RRT TJi^JTfR <w/T c t s n v lT'l"^l',»’l*.i TT^fT sTTRlPW *TUltw^.'i» ^TR> 

<pi fog jpstr w&. *•*1^5 *mi <£i? mrmfr -anpiwwfjcm?^ ^trstr ^ *F[OT 

*jhv<}| 0 ^ 57 . 'M ''MiRi tfRv Wi 5Hi75 I 'tfi^/Kj i/»F^ 5 <n<9R »<n 

WSik.Mfl s!J -R**! F5T^<T*T?T ^T?l4»"i»l •'iti'^ir/KJ Wl ^rJiTTi : Ri1 5??71' 


14.1 



of Relativity) 


..TTJKTl 'W Pp# ^itWftT/ra \9\ *SR *W <Fm ^ W *if^ RTRIR, 

•*m m <& ttitr *t%? 5 ?sn *ir*r ^ *tts £ ^ 

E = me 2 . .TPi!$r l rit*tr c^i i wtr iTT'I i 3 > llI B 7n/.< i prim itjto* 


TOfl TOT 'cg'TWl tmflT spr TTlTT. Tts 'lV W/* *1%^ WMT^T 4TOT ‘TOftT sjraTO 

ironr *1% ctot nm* f^^i<r *fe^g fo iit mrMnf^t tojt to i 

frollRrm cnm ^fiTTtr TOmm toti to sra fffcrorrw 235 

■il^r?7T 92 It c^ftr 143 it troSpr totct i «r^%fs -m mitoit tt ^sr f to 0.7%, uqw 
«T*fT^ 703,800,000 (704 fr%¥> mmi <nf W#WR 235 iro^nm ifi nros^ 
wm#i tolvkt- st9T ^ miw to% w lH&t,cm *t% tot to) ^rr s&taVnrr 235 
sen *m 4ti w^i Kr 9/ 4TO fin 141 sroi cstft tinmen W TOn 
Tin TT? TTT^f m^i wienr f^foft i*i55*i cm tot wren (sin 14,1) cnti faew tTptwi c^merr 
JeWiCi I m3 Ttf TTflTOTOn TOT MTC*1 ¥1 ^TIT5 15T?r wiT CTO TO?T ^TOi CTETOTO 'BH MfC*i ¥f ^TIC? 
T51¥ seTO TTURT TjTTI TOCT i5tW CW 'BIT MTC*1 «¥ CTjjftf 5* TT CT^f 
E = rnc J *lfe T*W<l (CTO tot toto^i 

|V f 3“ ^92^ ^36^4* 4" 3-|)« 

Tf fronRT c*i fo# froiy? cm tot iiwce. ®rar to -fe® cm tot totct ^tt «j« 

TITO'S? TO*m i^r^lMTiTr (IJ- | C^p^T TOT MKT *Tf CTft'fMTpq TO 4)®^m s f% *1% 

TTfen Tin 5l^Cn (7TSWI TOTT 
sStaHTO (u' ■’> lro§%?nen 
•sAt^r v rc^ ctSktob tcscBf fron 
TOTCTO iTOf *T% ilTs TOfCTO 
f'5»it i»iSS|^ cm totcto. 
(Tit 1*1 '33*W«mi TOITOT TOi 
l*(Sl#?ii>im csc^ CTOn- outo, 
4)'eK¥ *n¥KT, J)3 

iSlf^nw to^t ct^r %- 
citi^it i 

^f JT* Wf 

*tfe cm ten 'siren, cn^: TOTfn mn nrire^ mn cn% tom iten FimiTT 

4TTO CWTIWT CSITT T^qT<s TOT TO TOX <f| TTO' Cr .^ , M r . < r- WTSRTI TOT 
^T^'CT^! TTOT ^1^*1 faTOCTO} CTC4 ^TTTOStT 5;lWfT C^l^fPSTt f^T^ MT'‘i¥( i ?CT 
■ill tf^-TJTT t^f^TO CT mfr MtfN' vst<T TO PWM TO<TO TTO (738ffeRi. C^^Tf 
9fo¥t TOFTTOin W TOT TOTT^I fan®- f^OTIT v fT CTfn^T CTO 

to cTOpriwr cr^cTfro w call's c*nn c i 4%n Itto Mfror ti^%nr<r wferi to tojt 
tit i trwrro c*tito toto w ttttmt tocto to lro%m ffl-wttro Tim cr^mrm tot 

TOC®tT«T TO l 



^ 14.1: U" s FltSraRnr tfBW *TO 5TSFGT FlSfei^i. 17^1 

•iPTi ■ J, n%?1 55 ; p (T77m | 



14.2 (Laser) 


'4W *nw W £313 37^T C*# 1 ’5'5F3? 4 fRnT^r F^T 'TZT *Tfc3 i (TfHWf "*1% ^ITTT^^ 

.gwwtiri^ 7tt<v§fo 333 <^! c j3 WI31 -3* *lfe* '•*! r^C>S *flts C*fii -^?3( Si it 

♦iftssCSTTs 153 u??Rifcsfr ^[frf^t- $Uc*> iy^FT ^R? "f% 7s3 m m 

xi-r: ©i<j £vt?.33 ^1r> cwti?fl 5C3ts 1 <ir*m *rfc s\t ^fis out ^ ’MfiWErar 

fj-r* *wm *ifc met oa m>-i ajvjcfj; «inxi?j ^t -fitoi <v m;*c* M-rwi^ c*Z. mwi<i 
^miIT'T/Tj $j5 c i fiFF5 <vj^<; T S v tr < 3'3 bw 3^3 1 jj? sifizRitftifir »*r^ C^UTf c l 

(absorption) i (ffa 14.2) 

(.*^[(>(1 ell'll tlfSRTTT 7 PI*T X|<rrfT- ‘ffc|«f7*J, I55F5*; C3»! r ,"l 4 lf#3W 3T? (7TN? 73>« 

^Ifl/T «'3*f'\ >T*m '‘IFTt *tt- CTOIt -ile 2p*l*T O^lE 'i3F3 f3£t>? O'TiT* 1 ^Ttr^T 

- if <5 =nc< 

fie 

£v ^.', ~ ■I’s**! ^^>l : .’ -ylc?il<r. 

^IT (33 yT/p ^TiTTT I 

r^nrr^rsj 

<a> (U! ic) etta^t# 3(PfH 

CSflCTCSrtftj ^3^1 

3,i f*n*» i Infa*#* nil PiMT^ anrj|T^ ^(Zzi 

■ v i cGtyi'i: fi b*r 

3*3 oni?iw 3*t# 33 5^5 c^fff ^li^P i^Ptcsn ttsIt •<! I >"4K ajrarari ?ftfr 

33vn^fc Rf^<i r^ itc^ x}J5f?j 'iyrren^ s^rr t?R ^3 7375 3t*r <?m 3^73 snsRii 

(7# ^fTfTT itt d)7 gfc.-«iw 3 ?n m (emission) 1 

L/j^fTT ^ft) ,i l ‘rW *TVfi l*i^ 5^(133 *rs» ■■Plf'.to - j'’".| viJTTT f^n?3 

^T3 '7^ <$UJ 'STf^Ts 3Kff 33 353 C^3 f3i|T '7F5 ^HTT TTf /7TH? fZP* 1 xil?3 | (*7>*i 
T?^ n3# "Hw 'xrfTTTi^ c^ii -3<rimi<i ^ic» »Tfir6 tw e^>r^.rm 
3nnra w 1 m wrr^ ^ 1 # 3i3i ^373 3t ^rr 3 ^i# 

<r.-3C'' * ^fp'- T% (i^T? 5TPyTf*P 3^ri ^ite ^J3: '^•» ^fT^TRP yw'S ^(73 ^5“ 

3K*n? fai3j3 £ P<F 3 ^- bw-jc^ur-s (stimulated emission) i ^ iiTT - ^ 

V7.t^ <.»*tj|*f D?f33 iK5>iT 

L5T5rf3 M3 3^o «77! C^STiTTI ^3^1 ^n £ lt^R7r* ^55 G7C5 

?3 I 3 ^5 ^<mrj<.‘C3! ^55 if? 753 OTI T3 <71^^ 373 *tlHi l «flH*. 3^ 
33^1^(31 (TP ^Tx* ^ G13 (33f3 ^ ,3^rn3 (7P«373I 37^3 ^^13^ 3^ff r.3? 

333 r?f?rra '^TT =3JWPI 3S37T5 ofR^ i ^RTTI^ ^fl 53 tfrfr? ^13# *OT C J 

^iw^fT> «m?rr^ ^n c«T3 w sttpr i ».-vf? ^ ^iwly?> ^rr ^ttt ^wi'j r$c.$ 




giggr ^ wregrg g&n U i* g z> gtg 1 43; j?i# 3*^7 '■ai*i» Figlrr <yn 7 $ lg^figr w& ji^v h l j< ® 
■*wmt t?iw ^rjg gre^rg gHg srgi cggi wiggi c^r? wiwrng 

gfa LASER ^flWT Light Emission by Stimulated Emission or Radiation 


gattw ^r®rg# *m?, fipfsr 

*1% «$jim g?g 
^T?i> gill. W% 'sjPTW eg 

egwi f^Cir e=wfg frstg gg gig 
gf- *f?[gFL?r *f%g '*i»tf 

srigre ^r 1 greet? wg *ife> 
<sg gfWis ggs? *g^j% Vsnfw i ojr J ‘N<iw8^n 
«fWi^Hlrr fggg *\\<t‘t,v\k cggreg t\v) ' 5 t 1 <1 
gwfTTti m 1 14.3 awiM 
«rigg f.^sr! W4 ^i< o^nC’il gwc^ 

14.3 C?PT (Plane) 



Tijg 14.3: *ii«t»fi» 3n ? f*T grog 


^aiTrgi ggr^ gngrc*i c^RW rs^ eggs gg\ 'iffh fgg?gg i^t^lcgg ggr arg*fg etni 
fattier -71 cwr geg ns? g^ «rft ^wr r.tH 'Wi eggs grw *sig^ ^?gs T 5^s 
egg dfrr fges ^ g^ gn dig s^T'G to WN'Tgsitsgg digf»r yym gfeg gfgw 
>idjfT)V,4 g^ *g giflgg Tfjat 1 egiTO gfg wiggg *fgra gg ®rggg c^t engsfifrg fggFrm 
eg?4 *tfe Tg^rrfg gslTjeg ni^iw e=r«ti gni: gfg gr^rggg f*t ?g p, g*r^ rg*t i> >4^. 
W25f k ^I. ’SfGTri' 

1 _ 

P -\-~pv 1 + pgh 


dig grg *ncg ! 

wiggr geg 

r.gsrre^ ^rfl% egg t§g *ngre«r ^ 7 * 
nteg! *h1«t csw Wig 
cgiegi ^*fsi e*rg geg $egg gfgeg 
fgi? *045; >4g 

iMti>« gi*T cgi'wt fgg i S' s regg ^ 5*1 
gtgt 1 14.4 &fg 75 eg ggg ev^ngn 
(Tnsieg wig feg c«reg 
r*n ggg gg. igs ^fi^Tg Sgg 
'ag* e^rg e^g g^rs 


v~ 



14.4: ■srigifi •rW igsi ^gsfRT g^5i7^r?i 'W 















































c#r i 

Cto to? »||V|W4 fto ^fto ^TlTT toT tof?T tot ^ fto fto tofcT to 
to i totototoftw* >k^Iw ctoto tor wrt to ct <TNlfi> f^<r to <iMc>i*i ^to 
CtFRT ?tfto toft fto to %*ft fto 'o|foi£}»V| I 

to to toft fto fto wtottofttoJ to^^sft OT p 1? \sft<vi toft fto 

<?r toft ^igsr <?<m to ?tftoft #v 2 ^i toft v 2 ^ cto cto to i to^ 

toft toft<r ^r?to f^to tof cto <ftf*r ^ ftto (7^: c#r fttoft 

to^® to to ot y 2 c#r tot to i ^*ft toft ftoi ftto toit>N m p 1 ^ ^tor 

®toft ft*T P 2 ^ toft tortf^Tto ftf?T : 

1 1 

P 1 + 2 ft + /^ ft l = P 2 + 2 ft + P 3 h 2 

ftto fto $*r toft ^ft toft ftft i toft ^to 4ft to to®r Tto to tor 

h± = /12 

Pl = 2 ftf ~ V V> + P 2 

A 

tofc P x 4<r m p 2 cto - p(y 2 -vf) ^ 1 

j?m$ to to to to tor tow to 
toft <iito to toft toft 1 4t tofi> tor 

ffttoft ^sto cto tor to to to^r fto# 

toto cto® ftft 1 

ftftft tor^f 4t ftfft# <to (toft 
to 1 14.5 ftto tolftttoft 4to fttoft to 
ft to, ftftft to to tor ft- to toto totot 
face? c r K^ ftft, ftot tofft 'toic <r i ftft#t ^ftft 

14.4 srfto^ft^ (Anti Particle) 

ftto ftotw ftto wtoft 4to tor etftorrt 1 toft# totot 4to g# tof 

^nw w ^ to«f toto^f wm ^rrtof toTr to^r tot ^ ^n 

it tfto® wtoto to to 1 ®ighg<i^< to^ to to ^ ipr toNTtoto ^ 1 ^# '®il$<i» 



to 1 



fora c^lFTt # 3 ^ 

fog (prft 'ip5v *rcr, ^a?r <pr 
«ttt we}' 

sfmwmpPr *tfw5 ^tefoa ^3?rr^ 
<nW?i <fw Position Emission 
Tomography *$l«4 cysw 
1iirafe» ifo iTsTO <iRsft f<l' ,J *HKH 
TT3F *i 4 l<$ CSKl $G*!C$, I (14.6) 

’tftara c^?r #r 
C'SpiP (fot ^T|‘3.*iji5<J 1 *tffc?T 

■nfoifo Wj w 4 ^r 
oswfora ^ttprfc^H c*rtti?n U 5 ^f 

(?T?lt ^?T I *|%W < 7 T C*Pft ^5 

c<ff*f ^tIsri iprsr cm •$ -5 c<ji*f Uc<p('sr 
~*u«H mr ^ i?Wti7r *at cswfopr 



^ 14.6: tiifsT*!^ i»c*ita|lfo(Position Emission 

Tomography) ? ncsr' 1 ‘t<!)M<i (.'**(.<i fa'-ilfer^ 

*rs 


WIT 3TT I iSi$ ' ! 3ff5T7ntS"i , ‘ p l C s tu^ ‘^iTsT^'i 'STHTST V/-I<ftl?iC c( ^ ^fTTSWrPflt C<<T '5TT 

erm 5rti?i ^tc«r cmn ^RT 9 rc*f ^ offers ?F*rPifos w ^ *ffo focm 

t ^ w *Hr ^it*t m 


e + e + ->2y 

PET m - lifter oswm >fei wpto ^fo cs^m Trait s£& ^ «rf=rt 3f*tU?P detect 
WT? Ifofo fe >iFT <k.< fffsrT <rf*tT ^1t 1 a<p (PFWT (PT?T 4C?I ^c*ic^ C-tIu *pw WCPi l c^i® 
-mntsm fopr cmrtrr cmtrr *t#tera cm rpjfa 7 ^fm (?rft 

Position Emission Tomography <Ji<i$.l4 mr -iPiW c»w cm ^*1 c#f 
(Tlfts <r«tft T[f?y | i£|<p'sr*I *rf*^ "TpPT fojj fosf fopi f»iC*| fbat '5^I 7 T (PFPT fo<PI 
foc*r first wpt w cmr ^v*t ^1uq*<i "5ipr cttw rpppp *n%?74?i nppr 

fotra <?ra w ssf i 

4i1t o,<iI/-51 ^ c<rr*f cplt c r, $ Trspr tfi<j>wr sj i r j^ 7 iTs ; ?r5'f OTTrvf^ 'sn»i<ii c 7 ^ 
^'}W<\ i !r. r, ^t P|Wlt <Jt' 1 T fPC3 ^TtrpT I 

*T|»](/!<) T^ITtTPP WT\ 9 T t Tpff«q’33f«| <TTTTt?[ «TC^ ^fTPTf 'SIlPl4l?T Wf £ClICS ”5t?T 

’ ; 5l1^1<Pl ^®ICTt W TTTT I i£j^ <3^G«I *3If ¥|<l1t SJT2T ’Sw|^i c l (pT?Tt C-sl^^l P r P'bT|5 ^ <K»*I 
^fiprf w*li Swl^cf *^5? (pHl WiPs 



























































1 




ttttrt -8H0ET ^ijtr w -<r c ' Tirt?5. &&t m =t=ht 4 qs*p wssi mr^r e? 1 g# iiswl^r 

mufe -1 %imr^ ^ 5T? i m a \ l Pit *ft cm m wi 


4 

a= — 

iTiKIT^t >1 5^1^ J4«TTf (,v«|tpf| 4<T» r 5^ 
^1M%W •'.IPW i'.*[pii (Tit *7» r rsT?ri 

•SflTT -'i"*l^C"i 4W1 ■'lC<f»* • ^ri'T 2r .*1* 

Firora cmnr «si^f5r -hto ^ oti 1- 

Stferedion. 

A1.2 



n* Ai-ll «J i^Tff 


•41^ * AC) 'TTBiirnt ?¥ Alternating Current wlk & fiiWi'SMwvi 

?iw?r~ wrffe Hfa^sW "gsr 1 ifpt(DC) ?w Direct CuiYeatW e tt2W*M W 

•IT 1 5K3T ’’’IWPl P# T1TPIT tt-TSSTC 3 ! ^PHT W "HTR i 



- 2 


9 l*T‘il'j<i (List of Elements) 

(cm -^*tl iVzfci iwp m, y^m <3#$ i .rt.^n tyM®r tm 

fpftTT Of^iWi $ '.fK.£ i) 


Hydrogen 


Helium 


Lithium 


Bpryllium 


Boron 


Carbon 


Nirmgen 


Oxygen 


Fluorine 


10 Neon 


11 Sodium 


12 Magnesium 


13 Aluminum 


14 Silicon 


15 Phosphorus 


16 Sulfur 


17 Chlorine 


18 Argon 


19 Potassium 


20 Calcium 


21 Scandium 


22 Titanium- 


23 Vanadium 


24 Chromium 


25 Manganese 


26 Iron 


27 Cobalt 


28 Nickel 


29 

Copper 

Cu 

30 

Zinc 

Zn 

31 

Gallium 

Ga 

32 

Germanium 

Ge 

33 

Arsenic 

As 

34 

Selenium 

5e 

35 

Bromine 

Br 

36 

Krypton 

Kr 

37 

Rubidium 

Rb 

38 

Strontium 

Sr 

39 

Yttrium 

Y 

40 

Zirconium 

Zr 

41 

Niobium 

Nb 

42 

Molybdenum 

Mo 

43 

Techneiium* 

Tc 

44 

Ruthenium 

Ru 

45 

Rhodium 

Rh 

4G 

Palladium 

Pd 

4*" 

Silver 

Ag 

48 

Cadmium 

Cd 

49 

Indium 

In 

50 

Tin 

Sn 

51 

Antimony 

Sb 

52 

Tellurium 

Te 

53 

Iodine 

1 

54 

Xenon 

Xe 

55 

Cesium 

Cs 

56 

Barium 

Ba 

































































































































































57 

Lanthanum 

La 

58 

Cerium 

Ce 

59 

Praseodymium 

Pr 

60 

Neodymium 

Nd 

61 

Promethium* 

Pm 

62 

Samarium 

Sm 

63 

Europium 

Eu 

64 

Gadolinium 

Gd 

65 

Terbium 

Tb 

66 

Dysprosium 

Dy 

67 

Holmium 

Hq 

68 

Erbium 

Er 

69 

Thulium 

Tm 

70 

Vtterblurn 

Vb 

71 

Lutetium 

Lu 

72 

Hafnium 

HI 

73 

Tantalum 

Ta 

74 

Tungsten 

W 

75 

Rhenium 

Re 

76 

Osmium 

Os 

77 

Iridium 

mm. 

78 

Platinum 

pi 

79 

Gold 

Au 

SO 

Mercury 

He 

SI 

Thallium 

T) 

82 

Lead 

Pb 

83 

Bismuth 

Bi 


S4 

Polonium* 

Po 

85 

Astatine* 

At 

86 

Radon* 

Rn 

87 

Francium* 

Fr 

88 

Radium* 

Ra 

89 

Actinium 4 

Ac 

90 

Thorium* 

Tb 

91 

Protactinium* 

Pa 

92 

Uranium* 

U 

93 

Neptunium* 

Np 

94 

Plutonium* 

Pu 

95 

Americium* 

Am 

96 

Curium’' 

Cm 

97 

Berkelium* 

Bk 

98- 

Californium* 

Cf 

99 

Einsteinium* 

Es 

100 

Fermium* 

Fm 

101 

Mendelevium* 

Md 

102 

NobBlium* 

No 

103 

Law rend urn* 

U 

104 

Rutherfordium* 

Rf 

105 

Bubmum* 

Db 

106 

5eaborgium* 


107 

Bohrium* 

Bh 

108 

Hassium * 

Ms 

109 

Meitnerium* 

Mt 


Hesstum ‘ 
Meitnerium* 


































































































































































Gwlfq<p. (Fundamental Constants) 


7?fsr 


WFKI c^r 








w ipRs 




RPt 


£pFF 


3 tTti|C r|< 1 "'Tl 








C 


h 


G 


k 


R 


Na 


e 


h; 








-S^TT 


2 9979258 ;< in 8 m/s 
6,62660755 >< Kr 34 Js 


6,67259 • 10 - ll tn 3 /kg^ 
080650 y.ur 23 J/K 


0.3144621 //mo/ K 
0.0221 x 1 O zs / Mol 


1.6021733 x |.(r°r 


H 987552 >< 10 5 N m l /C 
9,1093697 x 10~ 31 % 


1.6726231 x U)~ 27 kf) 


1.67492H6 * ur 27 kf] 


Mr,%) RR 


atm 


10132.5 Pa 








































